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INTRODUCTION
Proper managoraent o f  b ig  gaine re q a iro s  tù s  e é t a b l i siiiiient o f  a 
ba lance  between p o p u la tio n  numbers and food supply# Tais ba lance  l e  
n ecessa ry  to  ach ieve maximum h e a lth  and p ro d u c tiv i ty  o f anim als a s  w e ll  
a s  f u l l  fo rag e  p ro d u c tio n , s o i l  s t a b i l i z a t i o n ,  and w atershed  v a lu e  o f  
th e  game range# big game p o p u la tio n  and food supply a re  f re q u e n tly  o u t 
o f  ba lance  as evidenced ly  dariage to ad ja c e n t a^ ^ rlcu ltu ra l a reas  and 
overuse o r  e lim in a tio n  o f sor.o p la n ts  from t i i e i r  range# In  some cases  
th e  eq u ilib riu m  may be d is tu rb e d  by an overabundance of one b ig  game 
anim al to th e  do trim ont o f another# To e s ta b l i s h  a  ba lan ce , ws noed 
to  know n o t o n ly  tiie  amount o f  a v a ila b le  fo rag e  produced p e r u n i t  o f 
ran g e , but a lso  th e  fo rag e  needs o f  eacn b ig  game sp ec ie s  p resen t#
Food h a b i ts  o f w ild  rum inants are  n o t s u f f i c ie n t ly  s p e c ia liz e d  
to  p rev en t com petition# The e lk  i s  tiie  most v e r s a t i l e  c f  them a l l  and 
i s  most l ik e ly  to cause harm ful r i v a l r y  (Tlurie, 1951)# By reason  o f i t s  
s iz e  and number in  w estern  Montana, i t s  t o t a l  fo rag e  and range r e q u ir e ­
ment i s  v ery  large#  Before tlie e lk  p o p u la tio n  can be b rought in to  
balance w ith  i t s  food su pp ly , the  food requ irem ents of tiie  e lk  must be 
known# Knowledge o f  th e  food requ irem en t o f  e lk  i s  a lso  n ecessa ry  in  
o rd er to  measure t h e i r  degree o f  com petition  w ith  o th e r w ild  rum inants# 
Experim ental pen feed in g  can p rov ide  food requ irem en t inform ation#  The 
value  o f v a rio u s  foods p resen ted  to the  anim als i s  rougn ly  expressed  in  
anim al co n d itio n  and w eigh t changes as responses to  d io t  and to  a  l e s s e r  
e x te n t by the  d if fe re n c e  in  amounts o f  food consumed#
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The purpose o f t h i s  study was to  determ ine th e  response  o f Rocky 
Mountain e lk  (Cervus can ad en s is , N elson!) when fe d  the  fo llo w in g  th re e  
d ie ts !  meadow hay^ cu red  n a tiv e  bunch g ra s s , and n a tiv e  browse p lan ts*  
E ffe c ts  were determ ined by animal co n d itio n  and w eigh t changes* A s ig ­
n i f i c a n t  a s p e c t was to  determ ine tiie e f f e c t s  o f w eatiier upon w eight 
tre n d s  and food consumption o f  e lk .
The two d ie t s  o f n a t iv e  bunch g ra s s  and n a t iv e  browse p la n ts  
were chosen a s  most s ig n i f ic a n t  in  the w in te r  d ie t  o f  e lk  in  Kcaitana. 
Meadow hay was used as  a b a s is  o f  comparison and to  e v a lu a te  hay in  
a r t i f i c i a l  feeding*
REVIEW OF LITERATURE
The d e te rm in a tio n  o f  th e  food requ irem en t o f  anim als by feed in g  
t r i a l  I s  a conven tiona l method. The tru e  value  o f  any l iv e s to c k  food 
i s  b e s t  determ ined by a c tu a l feed in g  experim ents w ith  tiie p a r t i c u la r  
c la s s  o f  anim al under c o n tro lle d  cond itions*  Qriemical a n a ly s is  does n o t 
account f o r  a l l  o f tiie  f a c to r s  determ ining the  v a lu e  o f a food. Animal 
husbandry in v e s t ig a to r s  have f u l ly  ap p rec ia te d  t h i s  f a c t  as evidenced by 
many hundreds o f experim ents w ith  dom estic l iv e s to c k .
S ev era l in v e s t ig a to r s  have conducted s tu d ie s  w itii both mule deer 
and w h ite - ta i le d  d e e r. N ichol (1938) c a r r ie d  on a th ree  y ea r s tudy  in  
Arizona to  determ ine tn e  feed  requ irem en t fo r  g row ti and m aintenance o f 
dee r expressed  in  pounds o f fo rag e  p e r  hundredw eight o f  d e e r . I t  was 
found th a t  the  avera^-e consumption o f  a mixed herd  o f  mule d ee r (O docoileus 
heioionus m a c ro tis ) and A rizona wni te  t a i l s  (O docoileus c o u e s i) was 2 .35 
pounds p e r hundredw eight.
Doman and Rasa mus sen (19W^) rep o rte d  feed ing  mule deer se v e ra l 
d i f f e r e n t  r a t io n s  o f a l f a l f a  hay combined w ith  v a rio u s  supplem ents, as 
w e ll a s  o th e r  t r i a l s  w ith  browse s p e c ie s . For m aintenance they recommend­
ed 3 .0  pounds of a i r  dry fo rage  p er hundredweigixt o f deer and ii.O pounds 
p er day fo r  th e  average d e e r.
Snith  (1950) re p o r te d  th e  consumption ol’ browse sp ec ie s  by mule 
deer in  a p re fe ren ce  study to be 2 .7  and 2 .6  pounds p er day f o r  a 107 
pound and a IO6 pound mule d e e r. Weight was n o t m airitsined , however.
D avenport (1939) found the average d a i ly  t o t a l  consiuaption to  be
u
2«9U pounds f o r  fawns^ pounds f o r  d o es , and 1*65 pounds f o r  bucks
ex p ressed  in  pounds p e r hundredw eight o f  n o rth e rn  w hite»#tailed  d ee r 
(O docoileus v irg in !a n u s )*
Moreland (1951) found b la c k - ta i le d  deer (O docoileus colm nbianus 
colum bianus) to  consume 2 .65  pounds p e r  hundredw eight p er day on an un re­
s t r i c t e d  n a tu ra l  d ie t*
F ind ings o f v a r io u s  w orkers d i f f e r  c o n s id e ra b ly , a s  evidenced by 
th e  examples l i s t e d  above. V a ria tio n  in  p a r t  may be due to  th e  type o f  
fo ra g e , anim al v a r ia t io n  and c l im a tic  in f lu e n c e . F ind ings based on unre­
s t r i c t e d  n a tu ra l  d ie t s  average between 2 .5  and 3*0 pounds p e r  hundred­
w eight o f  d e e r.
Feeding s tu d ie s  w itii e lk  a re  l im i te d .  Olson (19ii5) re p o r te d  one 
mature e lk  fed  a t  the  Utah S ta te  F isa  and Game Farrr* consumed 10  pounds 
o f hay and 5 pounds o f g ra in  p e r  d^^ o r an  eq u iv a le n t o f 17*5 pounds o f 
hay. He a lso  s t a te d  ti ia t  a  group o f seven e lk  in c lu d in g  one c a l f ,  two 
y e a r l in g s ,  two cows and two b u l ls  were fe d  a r a t io n  o f  11 pounds o f hay 
p e r anim al p e r day. O lsen concluded th a t  ad u lt e lk  need 16 pounds o f 
hay p e r day.
B lunt (1951) reco rd ed  th e  consuïiç>tion o f  a l f a l f a  hay be e lk  
c a lv es  by u sin g  "c reep er c o r r a l s ” a c c e s s ib le  to  c a lv e s  b u t n o t a d u lt 
e lk .  The ca lv e s  consumed an average o f 3 ,6  pounds p e r  anim al p e r  n ig h t .  
He s ta te d ,  however, th a t  th e  number o f  anim als u sing  the c o r r a ls  was un­
c e r ta in ,
Murie (1951) l i s t s  th e  d a i ly  r a t io n  fe d  p e r e lk  in  s e v e ra l zoo­
lo g ic a l  p ark s  a s  follow s»
N ational Z oo log ical P ark , WasMngton, D. C. -  10 pounds mixed 
hay* U q u a rts  o a ts  and c o m , and 1 p in t  b ran .
New York Z oolog ical Park •  7 pounds c lo v e r  hay , 6 q u a r ts  p lu s  
crushed  o a ts ,  some v eg e tab le s  (more g ra in  in  w in te r ) .
P h ila d e lp h ia  Z oo log ical Garden -  10-15 pounds mixed h ay , 3 q u a r ts  
cracked  co m , crushed  o a t s ,  and b ran .
R utledge (1938) re p o rte d  a d u l t  e lk  re q u ire d  16 pounds o f  a i r  d ry
fo rag e  p e r d ^ .  His d a ta  were o b ta in e d  from zoos#
K urie (1951) r e p o r ts  a study made on tiie N a tio n a l Elk Refuge in
Wyoming in  th e  w in te r  o f 19iiO-19Ul to  determ ine th e  food requ irem en ts
p e r  day , p e r  in d iv id u a l ,  and p e r  hundredw eight, over a  p e rio d  of U3
days# In  one pen 29 e lk  c a lv e s  were p la c e d , and in  an o th er pen , 25 a d u lts
(7 b u l ls  and 18 cows). The anim als were weighed a t  th e  beginning  o f  th e
experim ent on February 5 th  and a t  th e  conclusion  on Marcti 9 th . The hay
given them was weighed each day. The amount o f food l e f t  by th e  e lk  was
ev id e n tly  n o t weighed o u t .  During the  same p e r io d , a neighboring  rancher
cooperated  in  th i s  study  by w eighing th re e  H ereford  cows and one s te e r  and
feed in g  them weighed hay from th e  same h ay stack . The fo llow ing  average
amounts consumed p er day were*
Elk c a l v e s    7 .8  pounds each o r  3*11 pounds p e r  cwt*
A dult e lk  . . . . . . .  12 *5 pounds each o r 2 .7  pounds p er cw t.
A dult c a t t l e  . . . . . .  31 pounds each o r  3*6 pounds p e r  cw t.
Elk a l l  ages • • • • • .  9 .8  pounds eacn o r  2 .7  pounds per cw t.
The anim als were a l l  g iven  as  much hay as they would e a t .  The 
c a t t l e  gained  in  w eigh t wiriile th e  e lk  n o t on ly  l o s t  w eigh t b u t p ro g re s­
s iv e ly  a te  l e s s .  Murie coirimented th a t  th e  decrease  in  consuirtption may 
have been caused by in c re a s in g ly  warmer w eather toward th e  co n c lu sio n  o f 
th e  e^ïperim ent.
There i s  some disagreem ent between these  s tu d ie s  a s  to  th e  amount
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n ecessa ry  f o r  maintenance* C onsiderab le  d if fe re n c e  could  be caused , how­
e v e r , by w ea th er and o th e r  fa c to rs*
No o th e r  r e p o r ts  could  be d iscovered  d e sc rib in g  a c tu a l  feed in g  o f  
e lk  f o r  th e  purpose o f  determ ining  m aintenance requ irem ents o r o th e r  sim­
i l a r  inform ation* Amounts o f d a i ly  consumption have been e s tim a ted  hy  
o th e r  methods* From d a ta  g a th ered  on a  g ra ss  c lip p in g  p lo t  on th e  Lewis 
and C lark  N atio n a l F o rest i t  was es tim a ted  th a t  e lk  consume 21 pounds o f 
g ra ss  p er animal p er day, from December through March (G affney, 19bl)#
On tiie  N ational Elk Refuge in  Wyoming hay feed in g  has bean con­
ducted  fo r  many years* The g ro ss  tonnage o f b a led  hay fed  over a  known 
p e rio d  o f tim e compared w ith  the number o f  anim als on the  feed  grounds 
in d ic a te s  a d a i ly  consumption o f 7 to  10 pounds p e r  animal (H u rie , 19P-)* 
Murie (1951) r e p o r ts  an exam ination o f  139 ellî paunches by A s s is t­
an t C hief Ranger Maynard Barrows o f  Y ellowstone N atio n a l Park* The d r ie d  
co n ten ts  averaged as fo llo w s:
B u l l s .................... 13.753 l b .
Cows * * * , . .  9.U98 l b .
Calve® ..................  7.512 l b .
From th e se  d a ta , Murie concluded th a t  fo r  th e  p e rio d  re p re se n te d  
by th e  stomach c o n te n t, a d u lt  e lk  re q u ire  about 11 ,5  pounds and ca lv e s  
8 o r  9 montiis old  about 7 .5  pounds p er day.
These f ig u re s  a re  expressed  as a i r  dry w eigh t o f paunch c o n te n t, 
paunch w eigh ts o f a d u l t  e lk ,  n o t a i r  d ry , are  much higtier* Schwartz 
and M itch e ll (19U5) r e p o r t  w ot paunch w eigh ts o f f re s r i ly  k i l l e d  e lk  to  
be 60 to  98 pounds* West (19U1) r e f e r s  to a paunch of an a d u lt  cow as 
being 87 pounds w et w e ig h t. Hi3 d r ie d  co n ten ts  were 12.8 pounds o r  15 
p e r  ce n t o f  tu e  w et w e ig h t.
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Foraji^e consumption e q u iv a le n ts  a re  g e n e ra lly  ex p ress io n s  o f  th e  
degree o f  com petition  between anim al sp e c ie s  as w e ll  as a co rp a riso n  o f  
amounts consumed by each species* Some au th o rs  quote d i r e c t  coiTiparisons* 
Murie (1951) s t a t e s  th e  r a t i o  was roughly  2 .5  e lk  to  1 head o f c a t t l e  
f o r  th e  study  a t  tn e  N ational Elk Refuge when c a t t l e  and e lk  were exper­
im e n ta lly  fed  on hay from th e  saiae hay shod* Stoddard and Smith (19U3) 
quote Rasmussen, e t  a l ,  ( I 9J4I )  as g iv in g  a r a t in g  o f  one e lk  to  U.26 
sheep and 1*88 e lk  to  1 cow* These f ig u re s  were based upon n srd  run  
w eigh ts a t  th e  end o f th e  g raz ing  season* P ick fo rd  and Reid (19^5) de­
f in e d  1 cow as equal to  1*25 elk* Rush (1930) quotes a f ig u re  o f  1*33 
e lk  per head o f c a t t le *
In  ev a lu a tin g  tiie fo ra g e  requ irem en t f o r  e lk ,  we again  f in d  as 
much v a r ia t io n  as th e re  was w itti deer* Tiie average consuir.ption f o r  a d u lt 
e lk  seems to  be about 12 -lii pounds per day o r  2*5 to  3*0 pounds p e r hun­
dredw eight f o r  a d u l t  animals* The r e p o r t  by Murie (1951) was th e  on ly  
re p o r te d  study found th a t  has been c a r r ie d  o u t under c o n tro lle d  condi­
t io n s  w ith  tiie anim als and th e  food being weighed* This s tudy  was con­
ducted  w ith  g rass  hay as th e  s in g le  item  o f d ie t  and w ith  grouped animals*
As p rev io u s ly  s t a t e d ,  the f in d in g s  based on u n r e s t r ic te d  n a tu ra l  
d ie t s  fo r  d eer averaged between 2*5 and 3*0 pounds per hundredweight o f  
a d u lt  deer and 2*5 and 3#0 pounds p e r  hundredw eight f o r  a d u l t  o ik . In  
comparing tu ese  w ith  m aintenance s tu d ie s  w ith  dom estic rum inan ts, i t  was 
found by G u ilb e r t and Rcchford ( I 9I1O) L iat c a i t lo  cohSutTiSd abou t 3*0 
pounds o f  d ry  m a tte r p e r  100 pounds l iv e  w eight d a i ly ,  vary ing  fro.-i 2*0 
to  3*25 pounds* M orrison (193^) s t a t e s  tn a t  f o r  w in te rin g  p regnan t ewes, 
a  r a t io n  o f  2*0 to  2*3 pounds o f  d ry  m atte r p e r hundred pounds o f body 
w eigh t i s  req u ired *
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M aintenance requ irem en ts f o r  dom estic rum inants a re  o f te n  based 
on chem ical com position and d ig e s t ib le  n u tr ie n ts #  Much o f  t h e i r  n a tu r a l  
fo rag e  I s  o f  unknown o r  v a r ia b le  n u t r i t i v e  value# Very few d ig e s tio n  
t r i a l s  have been run  w itii b ig  gama^ and th e se  g e n e ra lly  f o r  purposes 
o th e r  than  d e te rm in a tio n  o f a  m aintenance d ie t#  Forbes (19Ul) compared 
th e  n u t r i t i v e  v a lu e  o f  feed s  fo r  d e e r , and Smith (1950a) re p o r te d  a  d i ­
g e s tio n  t r i a l  on mule d ee r w ith  sagebrush , to  determ ine i t s  v a lu e  to  
deer#
Animal w eight i s  accep ted  as a  s tan d ard  metriod o f d e f in in g  main­
tenance requ irem en t (S toddard and Sm ith, 19li3)# Body su rface  i s  b e liev ed  
to  be a more d i r e c t  index to  food requ irem en t b u t i t  i s  more d i f f i c u l t  to  
determ ine (Brody, 193h). Hbq^erience in  fe e d  l o t s  w ith  c a t t l e  show th a t  
w eigh t i s  a  s u f f i c ie n t ly  r e l i a b le  index (Stoddard and Sm ith, 19k3)*
M aintenance o f  w eigh t i s  the b a s ic  c r i t e r io n  fo r  d e f in in g  a main­
tenance ra tio n #  W intering  o f  game anim als in  co ld e r c lim a te s  may, how­
e v e r , be accompanied by a normal lo s s  o f w eight du ring  t h i s  season .
Murie (1951) s t a te s  th a t  e lk  u s u a lly  lo se  w eigh t during  th e  w in te r . The 
anim als he r e f e r s  t o ,  used in  feed in g  t r i a l s  in  Jackson H ole, a lso  l o s t  
w eig h t. Of the feed in g  t r i a l s  w ith  d e e r , t^iose in  sou thern  c lim a tes  
m aintained  weight# In  n o rth e rn  c lim a te s  many l o s t  w eigh t u n le ss  fe d  
n a tu ra l fo rag e  p lu s  a supplem entary dom estic food# T rippensee (19W ) 
s t a t e s  th a t  lo s s  o f  w eig h t during  th e  w in te r  i s  p robably  c h a r a c te r i s t i c  
o f  most deer#
Some work has been done to  determ ine th e  amount o f w eight l o s t  
befo re  dea th  occurs# Feeney (19U6) consid ered  a  t h i r t y  p e r  cen t w eigh t 
lo s s  to  be f a t a l  in  d e e r . He co n sid ered  a tw enty p er c e n t w eight lo s s  
o f  a d u l ts  and a f i f t e e n  p e r c e n t w eight lo s s  o f  fawns to  be "allow able"
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and based t h e i r  d ie t  m aintenance success o r f a i l u r e  on th e s e  f ig u re s ,  
^ torrison (1936) s t a t e s  • « « "h o rses  and ru m in arts  w i l l  d ie  when t h e i r  
w eigh t has been reduced tw enty to  tw en ty -f iv e  p e r c e n t" .
I t  i s  g e n e ra lly  conceded th a t  th e  w in te r  ranges are th e  most c r i t ­
i c a l .  Murie (1951) s t a t e s ,  " I t  has become a tru ism  th a t  th e  w in te r  range 
I s  tiie  measure o f  th e  p o ss ib le  e lk  h e rd " . This season r e s t r i c t s  tiie  
movement o f  e lk ,  an d eiow o f te n  makes some n a tu ra l  foods u n a v a ila b le .
Range damage, as w e ll  as o rch a rd  and hay s ta c k  ra id s  by e lk  u s u a lly  occur 
in  th e  w in te r .
M orrison ( I 9U6 ) found w itti dom estic rum inants th a t  more food i s  
re q u ire d  f o r  m aintenance in  c o ld e r w eather and in  n o rth ern  c lim a te s .
F a t animals fe d  abundant food are l e a s t  a f fe c te d  by co ld . S ick anim als 
o r ones w ith  poor c o a ts ,  o r l i t t l e  body f a t  f o r  in s u la t io n  use more food 
to  m ain ta in  body tot per a tu r e .
C onsiderable h e a t i s  g enera ted  in  tiie paunch o f rum inants by 
d ig e s tio n  o f c e l lu lo s e  by siTtibiotic o rganism s. In co ld  w eather t h i s  h e a t 
h e lp s  m aintain  bodb  ̂ tem p era tu re . K arston (19U8) found th a t  6 p e r  c « i t  o f  
th e  energy in  c e llu lo se  was converted  to  h ea t by th e  sym biotic o rganism s. 
P ro sser (1950) found th e  rumen o f dom estic rum inants to  co n ta in  a m ix ture 
o f b a c te r ia ,  y e a s t ,  and c i l i a t e d  p ro to zo a , b u t th a t  the c e l lu lo s e  d ig e s­
tio n  was c a r r ie d  ou t by th e  b a c te r ia  o f  th e  rumen. P roducts o f  c e l lu ­
lo s e  d ig e s tio n  by b a c te r ia  a re  sugar and la rg e  amounts o f  f a t t y  a c id s . 
Ruminants a re  th u s  ab le  to  m aintain  w eig h t on foods g en e ra lly  c la sse d  a s  
roughages.
A review  o f  th e  l i t e r a t u r e  reg a rd in g  th e  feed ing  v a lu e , chem ical 
com position , and d i g e s t i b i l i t y  o f  range fo rag e  sliowe th e  w in te r  season to  
be g e n e ra lly  most c r i t i c a l .  Helmers (19itO) no ted  a red u c tio n  o f  food
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v a lu e  in  w in te r  o f s e v e ra l deer foods* F o rb es, e t  a l*  ( I 9L I) eiiows td a t  
w in te r  deer browse i s  o f  very  low n u t r i t i v e  value* Cook and H a rris  (1950) 
found tu e  n u t r i t i v e  v a lu e  o f brow se, g ra ss  a id  fo rb e s  in  Utan changed 
l i t t l e  tnrougn the w in te r  season b u t tn e  n u t r i t i v e  co n ten t in  w in te r  was 
lower th a n  in  summer* Chemical an a ly se s  alone do no t g ive  a  complete 
p ic tu re  o f  th e  n u t r i t i v e  value  o f  v e g e ta t io n , b u t th ey  do p ro v id e  a  
com pai'ative measure and serve to  sliow what c o n s t i tu e n ts  a re  d e f ic ie n t  o r  
p re se n t In  excess* D ig e s t ib i l i ty  t r i a l s  are  tix© only  known method o f de­
term in ing  the  value  o f  t i e  p la n t  c o n s t i tu e n ts  to  an animal* No d ig e s tio n  
t r i a l s  have been conducted w ith  e lk .  Table V (Appendix)* Chemical com­
p o s it io n  o f  s im ila r  foods i s  an index  to  th e  probable v a lu e  o f foods 
used in  t h i s  s tu d ^ .
Murie (1951) s t a t e s ,  "Elk p re fe r  g ra ss  ra n g e s , e s p e c ia lly  in  th e  
w in te r ,  and g ra s s  i s  o f te n  th e  dominant item  in  th e  d i e t  a t  any tim e o f 
y ea r when i t  i s  s u f f i c ie n t ly  a v a ila b le  a lthough n a tu ra l ly  in  c e r ta in  en­
vironm ents ,  e s p e c ia lly  when g ra ss  has been grazed down o r  snow covered , 
o tiie r  ty p es o f fo rag e  w i l l  be th e  c h ie f  food*" He a lso  s t a t e s  tn a t  many 
browse sp ec ies  are  h igh ly  p a la ta b le ;  scarietimes making up a la rg e  p e r­
centage o f  th e  d i e t ,  and many sp ec ies  shou ld  n o t be c la s se d  as emergency 
foods* I t a i e  s t a t e s ,  "Even when prov ided  w itii good hay , e lk  w i l l  e a g e rly  
browse many species*" Acer and Amelanchier a re  l i s t e d  by Murie as  being  
h igh  in  p a l a t a b i l i t y  and o f te n  a re  damaged by over use on deer and e lk  
ranges* He c la s s e s  S a lix  as  v e ry  h ig h , " i f  n o t a c tu a l ly  h ig h e s t i n  p a l ­
a t a b i l i t y " ,  p a r t i c u la r ly  on w in te r  ranges*
Murie fu r t i ie r  s t a t e s  t h a t  n e c ro t ic  s to m a ti t is  i s  by f a r  th e  most 
Im portan t e lk  d is e a se  and I s  roost p re v a le n t on w in te r  ranges th a t  a re
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o v ersto ck ed  o r  where hay i s  fe d . He g iv e s  t h i s  as a m ajor argument a g a in s t  
hay fe e d in g . Grey (19^0) concluded t h a t  e lk  need o th e r  foods along vrlth 
hay to  su rv iv e  in  w in te r .  On th e  Oak Creek Game Range in  Wasiaington he 
r e p o r ts  a  herd  o f 1200 e lk  fe d  hay during  th e  w in te r  o f  X9h9 and 19^0.
A census o f  th e  dead e lk  in  th e  area  to t a l l e d  132, o f  which bone marrow 
exam ination was made on 97 an im als. N inety  per c e n t o f  t h i s  number d ied  
o f  m a ln u tr it io n  a s  determ ined by th e  bone marrow exam ination .
I t  i s  e v id e n t th a t  in fo rm ation  d eriv ed  from f u r th e r  re se a rc h  in to  
th e  food requ irem en t o f  e lk  i s  needed and such in fo rm atio n  could be ap­
p l ie d  to  e lk  roanagt^ent. The review  o f r e c e n t  b ig  game feed in g  s tu d ie s  
and r e la te d  work y ie ld ed  v a lu ab le  in fo n n a tio n  a id in g  in  th e  desig n  o f 
th e  experim ents re p o r te d  h e re .
m m O B S  AIW PROCEDüUS
The pens wore c o n s tru c te d  during  Septem ber, O cto b er, and November 
o f  1951 on th e  B lackfoot^C learw ater gam© rang© f i f t y  m iles n o r th e a s t  of 
M issoula in  the  D lackfoot R iver V alley  a t  an e le v a tio n  o f  Ii,500 fe e t*
The game range i s  managed by th e  Montana s t a t e  Game Department p r im a r ily  
as a  w in te r  range fo r  d ee r and e lk . The pons were lo c a te d  a t  th e  edge 
o f  th e  tim ber between th e  hay meadows o f th e  h ead q u arte rs  ranch  and th e  
e a s te rn  s lo p e  o f  the low m ountains in  th e  c e n te r  o f  th e  game ran g e . T his 
s i t e  was fo rm erly  freq u en ted  in  w in te r  by th e  r e s id e n t  e lk ,  and th e  s i t e  
i s  s u f f i c ie n t ly  i s o la te d  to  p rev en t d is tu rb an ce  o f th e  experim en ta l 
animals*
The b a s ic  p lan  o f the pens was s ix  in d iv id u a l feed in g  u n i t s  w ith  
f a c i l i t i e s  f o r  fe e d in g , w a te rin g , s h e l te r  f o r  th e  an im als, and p ro v is io n  
f o r  w eighing th e  anim als and th e  feed* The ground p lan  i s  i l l u s t r a t e d  
in  P la te  1# A sm all b u ild in g  served  to s to re  foods and to  house th e  food  
w eighing f a c i l i t i e s .  D e ta ils  o f  pen c o n s tru c tio n , d e s c r ip tio n  o f weigh-* 
in g  f a c i l i t i e s ,  and metnods o f  w eighing are  g iven in  th e  Appendix*
Forage C o lle c tio n  
Hay*--" I rr ig a te d  meadow g ra ss  hay from th e  Blackfoot-C 1 earw ater game 
range was used as one o f th e  th re e  d ie t s  te s te d ,  A p o rtio n  o f the hay 
lan d  was s e le c te d  as be ing  uniform  in  sp ec ie s  com position , as  f r e e  from 
long-awned g ra sse s  as p o s s ib le ,  and w ith o u t a  h igh  percen tage  o f c lo v e r ,
A g rass  hay o f  medium q u a l i ty  was d e s ire d , w ith  se v e ra l p la n t  sp e c ie s  
re p re s e n te d , and n e a r  an average In  n u t r i t i v e  q u a l i ty  f o r  w estern  
Montana*
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PLATE 1# Expérim ental feed in g  p en s .
1 . Large ho ld ing  pen
2 . Small ho ld ing  pen
3*^6. Feeding la n e s
7 . L'eighlng lan e
8 . Feed room
9. Animal s c a le s
10. Feed bunks a id  s i i d t e r s
In d iv id u a l feed ing  la n e s  viewed f r m  th e  south* 





Ten tiire e  f o o t  square random sam ples were cu t fro:, tiie  a re a  
s e le c te d  oa Ju ly  3 0 La* Each sa -p le  was sep a ra ted  in to  s p e c ie s ,  a i r  
d r ie d ,  and weigaed* iau  average com position of sp e c ie s  p re se n t on a 
w eig iit b a s is  i a  sticwn in  Table I .
Table I .
cii.j/ciinc:; or 'bra ORzisr uay m  w:aodT or sPrciEb
Species Per c e n t
Phleum p ra te n se  37*1
A frrostls a lb a  39*1
Hordeum nodosum *2
Agropyron repens 1 ,0
Poa sp , ,9
Carex lo n g is t iv i s  
C* f e s t i v a l s
C, n eb rask en s is  13.5
A lsike c lo v e r  7*3
Taraxacum and P o te n t i l l a  spp, ,6
The hary was c u t and b a led  from th e  s e le c te d  a re a  on August 5 th  
and 6 th  and s to re d  in  one o f tne  la rg e  hay sheds a t  th e  game range head* 
q u a r te r s .
G ra ss ,— Stem cured n a tiv e  bunch g rass was h a rv es ted  from th a t  por­
t io n  o f  tiie Blackfoot-C3e arw ater game range known as B lanchard F la t  on 
November 9s 1951* At t h a t  time co n s id e rab le  r a in  and snow had f a l l e n  
s in c e  th e  end o f the growing season,  Weather re co rd s  k ep t a t  th e  game 
range h ead q u arte rs  seven m ile s  away, diowed fo u r in ch es  o f  p r e c ip i ta ­
t io n  s in c e  September 1 s t ,  in c lu d in g  two sn o w fa lls  o f  an inch  o r more.
I t  was a ttem p ted  to g e t  as n e a r ly  a s  p o ss ib le  a g ra ss  s im ila r  in  n u t r i ­
t iv e  v a lu e  to  steri cu red  g rass  th e  fo ra g in g  e lk  would f in d  du ring  th e  
w in te r  fe ed in g  p e r io d . I t  was b e lie v e d  th a t  t h i s  amount o f  p r e c ip i ta t io n  
would have caused n u t r i e n t  lo s s  th rough  le ach in g  approxim ately e q u iv a le n t 
to  t h a t  which could be expected  in  fo rag e  c o l le c te d  in  m idw in ter. The
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PLATE 2 . Composition o f hay f e d  the  e lk .
1# Phleum p ra te n se  
2 , A g ro s tis  a lb a  
3* iiordeuxn nodosum 
Agropyron repens
5 . Poa sp .
6 . Carex spp.
7 . A lsike c lo v e r





work o f  H a r t, e t  a l .  (1932), McCall (1939), Stoddard (1 9 H ) , Kelmers 
(1 9 ^0 ), aad Cook an d H a rris  (1950) a l l  seemed to  in d ic a te  th a t  t t i i s  
prem ise would p robab ly  be tru e*
The g ra s s  was c u t  w ith  a  s ic k le -b a r  mower and g atlie red  w ith  a 
sh e e t i ro n  c a tc h e r  fa s te n e d  to  the s ic k le  bar* The supply o f  g ra ss  was 
s to re d  unbaled  in  one o f th e  hay sheds a t  th e  game range headquarters*  
Com position o f  th e  bunch g ra ss  h a rv e s te d  from th e  a re a  i s  shown 
in  Table II*  T his i s  n o t a d i r e c t  comparison w ith  th e  com position o f  
g ra sse s  i n  th e  hay* Samples were taken  by th e  l in e  in te r c e p t  method and 
are  th e re fo re  ex p re ss io n s  o f  th e  amount each sp ec ie s  makes up o f th e  
ground cover a id  n o t th e  w eight o f  each sp e c ie s  in  th e  saiaples* T his 
com position  d e s c r ip tio n  was made on J u ly  12 , 1951* The d e n s ity  o f  vege­
t a t io n  as determ ined by th e  method was 0*36*
Table XI*
CoiTposition o f th e  Bunch G rass by V egeta tive  D esc rip tio n
Per CCTit
F estu ca  Id ah o en sis  tli* h "
F estuca  s c a b re l la  20 .8
Solidago sp* 9*7
Carex f i l i f o l i a  7*3
Agropyron spicatum  6*2
A ntennaria  sp* 5*3
Senecio sp* 2*3
E rigeron  sp* 2*0
K o e la rla  g r a c i l i s  0*7
Chrysothamnus sp* 0*U
Eriogonuro sp . 0*U
Phlox sp* 0*2
A ch ille a  m i l l i f o l i a  0*2
Browse*—Browse was c o l le c te d  a t  weekly I n te r v a ls  th roughout th e  fe ed ­
in g  period*  The major source was the  F la th ead  In d ian  R eserv a tio n  la n d s  
two m iles n o r th  o f  Evaro, Montana. (P la te  3)* Ample ungrazed up land  b rush  
grew here  on a l l  b u t d i r e c t ly  no rtii fa c in g  slopes* S a lix , t e n ta t iv e ly
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PLATE li* Example o f browse u t i l i z a t io n  «
S a lix  Bebblana above and Amelanchier A ^ i f o l i a  
below* Unbrowsed m a te r ia l  i s  on the  r ig h ^  and 
browsed m a te r ia l  I s  on th e  le f t*
# 1
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I d e n t i f i e d  as Bebblana and Amelanchier a ln l f o l i a  were th e  m ajor 
sp e c ie s  a v a ila b le #  Branches were c u t a t  about th re e  fo o t  le n g th s  w ith  
a  m achete*H ke c o m  k n ife  j, th e n  skidded to  th e  tru c k  on a square o f  
heavy canvas t i e d  In  a b o a t e h ^ e #  The browse was tru ck ed  to  th e  pens 
and s to re d  under s h e l te r  u n t i l  needed#
O ther sources o f  browse were on Elk Creek^ te n  mils s southw est o f  
th e  pens where Acer glabrum was c o l le c te d  and o th e r  lo c a tio n s  i n  th e  
B lackfoo t V alley  f o r  m inor amounts o f o th e r  browse species#
Feeding Methods
Hay and g ra s s  were fe d  in  a  s im ila r  manner# A known w eigh t o f  
food was p re se n ted  to  tiie  an im als each morning# W eights were taken to  
th e  n e a r e s t  o n e -q u a rte r  pound# Approximately o n e - th ird  more than  th e  
anim als norm ally consumed was p re se n te d  to  be su re  they would consume as 
much a s  th ey  desired#  The fo llo w in g  morning th e  food rem aining uncon­
sumed was weighed on th e  Hanson d a iry  sc a le  to  th e  q u a r te r  pound# The 
amount consumed fo r  th e  p rev io u s tw en ty -fo u r hour p e rio d  was then  d e te r ­
mined# A w eigh t equal to  the amount consumed o f  new feed  was weighed o u t 
and added to  th e  food l e f t  to  b rin g  th e  t o t a l  w eight up to  th e  d a i ly  
ra tio n #  At the  end o f  each week th e  w eight o f food consuraed during  th e  
l a s t  tw en ty -fo u r hour p e rio d  was determined# The rem aining food was then  
d isc a rd ed  and a d a i ly  r a t io n  o f  new food presen ted#  This was done to  
p rev en t use  by th e  anim als o f  on ly  th e  most p a la ta b le  sp ec ie s  w ith in  th e  
hegr o r  the  g ra ss  com posite and th u s  p rovided  a  lim ite d  amount of p re fe r^  
ence b u t n o t com pletely  f r e e  choice#  Chemical a n a ly s is  o r  even sp e c ie s  
com position o f  th e  hay o r  g ra ss  would have l i t t l e  meaning I f  the  anim als 
chose o n ly  p la n ts  most p a la ta b le  to  them#
Browse sp e c ie s  were t i e d  in to  f iv e  to  ten  pound bund les. This
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was necessar^r to  f a c i l i t a t e  w eighing and to  keep th e  e lk  from s c a t te r in g  
th e  feed# approxim ately  equal amounts o f  ttie two o r  tlirea  browse spe­
c i e s  were p re se n te d  a t  one tim e. I t  was d isco v ered  e a r ly  in  th e  stuc^y 
th a t  i t  was n ecessa ry  to  fe ed  browse tw ice a day in  o rd er to  have s u f f i c ­
i e n t  food m a te r ia l  b e fo re  th e  anim als# Approxim ately one—th i r d  more fe e d  
than  th e  anirr*als could consume was b efo re  them each day# A ll o f  the  
browse bundles were weighed on th e  p la tfo rm  food sc a le  b efo re  and a f te r  
they  were browsed#
Many o f th e  feed in g  s tu d ie s  reviewed reduced a l l  fo rag e  w eigh ts  
to  an a i r  d ry  b asis#  T his was done when fo ra g e s  v a r ie d  in  irioisture 
con ten t^  were lu sh  and g reen , o r p r e c ip i ta t io n  f e l l  on th e  feeds du ring  
th e  ex p e rim a it (M oreland, 1951)# T his was found to  bo unnecessary  f o r  
th e  hay and g rass  used in  th i s  study# T cnpcratu res were alm ost in v a r ­
ia b ly  below f re e z in g  and th e  fe ed  s h e l te r s  p ro te c te d  th e  feed  bunks and 
th e i r  c o n te n t from snow and ra in #  R e la tiv e  hum idity  was very  low and 
e s s e n t ia l ly  s ta b le .  This e lim in a te d  th e  need f o r  ad justm ents f o r  mois­
tu re  c o n te n t o f  hay and grass# F resh  browse was c o l le c te d  each week and 
had a h ig h e r m oistu re  content#  / i l l  browse w eigh ts were reduced  to  an a i r  
d ry  b a s is  to  make th e  w eigh ts o f  hay , g r a s s ,  and brovjse comparable#
E xperim ental Animals 
The experim en ta l anim als used were taken  from th e  N a tio n a l Bison 
Range November 1 ,  1951# P r io r  to  th a t  tim e they  had been used i n  a  b reed ­
in g  study  a t  th e  P is  on Range (Cheatuin, 1951)# The anim als were rounded 
up August 27 f 1951# from one o f  th e  main p a s tu re s  o f  th e  Bison Rang© and 
p la ce d  in  a se v e n ty -f iv e  ac re  enclosure#  T his en c lo su re  had a g ra s s  
cover and a  sm all p a tch  o f  cottonwood which was used  heavily#  On O ctober 
1# 1951# some o f  the  anim als were n o t b reed ing  and appeared below normal
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In  c o n d itio n . They were ^iven  a eupplem oit o f tw enty p e rc e n t p ro te in  
p e l l e t  c o n c e n tra te .^
E ig h t unbred a d u lt  cows and f iv e  c a lv e s  were tru ck ed  to  th e  feed ­
ing  pens on O ctober 31 and November 1 ,  1 ? ^ .  These anim als were grouped 
in  th e  h a l f  acre  h o ld in g  pen . U n fo rtu n a te ly  w eighing f a c i l i t i e s  were 
n o t com pleted a t  t h a t  tim e and th e  anim als could  n o t be weighed. From 
November 1 s t  u n t i l  December 3 1 s t th e  anim als were fe d  hay and th e  same 
co n c e n tra te  fe d  a t  tn e  Bison Range. More hay was p re s e n t a t  a l l  tim es 
than  the  anim als consumed. The average hay consumption was 1 3 .3  pounds 
p e r a d u l t  anim al p e r day and th e  average p e l l e t  consumption was .78  
pound per a d u l t  anim al p er day. Two ca lv e s  were considered  eq u iv a le n t 
to  one a d u l t .  These f ig u re s  are ^ p ro x im a tio n s  o f consumption based 
upon th e  average w eight o f sample b a le s  and the  t o t a l  number o f  b a le s  
fed  and on th e  t o t a l  w e ig h t o f  c o n c e n tra te  consumed. Mixed browse was 
a v a ila b le  f o r  th e  l a s t  two weeks o f  th e  experim ent although o n ly  tr a c e s  
o f  branch t i p s  and buds were taken .
The anim als were se p a ra te d , weighed^ and p u t on th e  excperiimnt@1 
d ie t s  January  1 , 1952. At t h a t  tim e th e i r  appearance and co n d itio n  was 
b e t te r  than  whei th ey  f i r s t  a r r iv e d  a t  the  feed in g  pens. I t  i s  n o t known^ 
however, i f  they  were in  what could  be c la s se d  as a  normal e a r ly  w in te r  
c o n d itio n . In  temperament they  were b e t t e r  s u i te d  than  anim als brought 
d i r e c t ly  from n a tiv e  ra n g e . During tm eir p rev io u s  confinem ent, th ey  had 
become com parative ly  calm a id  were u n d is tu rb ed  by th e  a c t i v i t y  o r  th e  
p resence  o f  humans.
^ Mieco Range P e l l e t s ,  Misco K i l l s  C o ., M issou la , Montana, Com position:
1% phosphorus, 2 . 5% f a t ,  9% f i b e r ,  10% a s h , 20% p r o te in ,  1 . 5% s a l t ;  
co n ta in s  g r a in s ,  o i l  m eals , m in e ra ls , and v itam in  co n c e n tra te  w ith  
added a n ise  seed  o i l .
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W eather Data
W eather re c o rd s  were k ep t th roughout th e  feed in g  t r i a l s *  An 
in s tru m en t s t ie l te r  was mounted in s id e  th e  pens* Maximum a id  minimum 
therm om eters and a  hygrotherm ograph in  tiie s h e l te r  were read  d a ily *
Düily average wind v e lo c i t ie s  were o b ta in ed  from a Robinson th re e  cup 
reco rd in g  anemometer mounted in  th e  c e n te r  o f  th e  feed in g  pens above 
th e  fence* Peal: v e lo c i t i e s  were taken  from a fo u r  cup anemometer lo c a t ­
ed a to p  th e  fe e d  b u ild in g *  D aily  snow deptii measurements were taken  and 
w ater co n ten t o f  tn a  snow was o b ta in ed  w ith  a r a in  gauge*
23
FOOD COWSUKPTIüN AND AMDIAL RKSPOTISE
R e su lts  w ith  Hay 
Animals ĵ '3 and were p laced  to g e tn e r  in  one o f the  re c ta n g u la r
feed in g  lanes#  *ini:.ial //? was fe d  alone in  th e  la rg e  ho ld in g  pen# These 
th re e  anim als were o f approxim ately  equal weight# A ll f iv e  ca lv es were 
grouped in  the  sraa ll ho ld ing  pen#
Eacn a d u l t  anim al was fed  1$ pounds o f  hay da ily *  Tnis r a t io n  
was in c re a se d  by o n e -q u a rte r  to  18*73 pounds d a ily  f o r  the p a ire d  an i­
mals frc.u January  27tu  to  February 23th# No in c re a se  in  consoir^tion was 
ap p aren t and the r a t io n  was reduced to  13 pounds d a ily  fo r  ta e  balance 
o f th e  experim ent# The f iv e  ca lv es  were fed  hO pounds per day o r a d a i ly  
r a t io n  of 8 pounds p er day p er c a lf#  Consuiription v a r ie d  between 18#5 
and 37 pounds o f th e  W p/ounds. D aily  consumption i s  i l l u s t r a t e d  in  
F igure la#
The above anisnals were fed  hay th roughout th e  feed ing  experim ent# 
Animal #1 was fe d  browse f o r  2 8 days; then  s i i i f te d  to  a  13 pound d a i ly  
r a t io n  o f hay tiiroughout th e  l a s t  s ix  weeks o f tiie  feed in g  study#
From January  1 s t  u n t i l  February 10 th  tirie daixy consufaption o f 
each o f the p a ire d  anim als was s ig n i f ic a n t ly  irii^^er than tne d a i ly  con­
sumption o f tiie an im als fed  alone# On Februaiy^ lO tii, anijnal ^7 and 
anim al kh were in te rch an g ed  a f te r  weighing# The d a i ly  consumption of 
th e  new pen m ates was l e s s  than th e  d a i ly  consumption of th e  o r ig in a l  
p a ir#  The anim al form erly  fe d  alone d id  n o t gain  in  w eight o r  lo s e  w eight 
any le ss ]  r a p id ly  when p a ire d  w ith  ano ther an im al.
'S
opL,
Animais 3 and 4 Animais 3 and 7
14
10







5 10 20Jan 10Feb 20 Mar
1st 1st 1st





















Jan 10 20 Feb 10 20 Mar
le t
Figure Daily Hay Consumption
r\3vn
26
The a d u lt  an liaa ls f e d  hay d id  n o t m ain ta in  t h e i r  weight* L osses 
v a r ie d  between 5*9 p e r ce n t f o r  to  10 .6  p e r c e n t fo r  ^3* The average 
lo s s  f o r  th e  fo u r  a d u l t  e lk  fe d  hay was 8*3 per cent* Weight tre n d s  a re  
shown in  F igure 6 *
Average consumption o f tne p a ire d  cows fed  hay was 10*7 pounds 
p er anim al p e r day* The average consumption p er hundredw eight f o r  th ese  
anim als was 2 .0 6  pounds. Average d a i ly  consumption o f  the cows fe d  
s in g ly  was 6*27 pounds o r 1*66 pounds p e r hundredweight* D aily  consump­
t io n  and consum ption p e r hundredw eight are  compared in  F ig u res  3 and U* 
Animal #7 was th e  only  anim al fe d  s in g ly  on hay f o r  th e  m ajor p a r t  o f  
th e  feed ing  study* The low er consumption p e r hundredw eight f o r  t h i s  
anim al m ight be due in  p a r t  to  her age* I t  was found a t  the  conclusion  
o f th e  ejqperiment th a t  t h i s  anim al was 15 to  20 y e a rs  old*
Average feed  consumption f o r  th e  ca lv e s  was 5*83 pounds p e r anim al 
per day o r 2*3 pounds p e r  hundredw eight o f  c a l f .  C alf w eights a t  th e  end 
o f the feed ing  study  in d ic a te d  an 0 .3  p er c en t lo s s  s in c e  th e  beginn ing  
o f  the fe e d in g . Gains in  w eight o f c a lv e s  w ere recorded  f o r  th e  f i r s t  
th re e  two-week w eight periods*  The day befo re  th e  w eigh ts  were taken f o r  
the fo u r th  w eight p e r io d , the c a lv e s  were mcved from t h e i r  pen and d i s ­
tu rbed  by the te i.po rary  lodg ing  o f  n ine  w ild  e lk  in  th e  ho ld ing  pens*
C alf w eig h ts  fo r  th e  fo u r th  w eight p e r io d  in d ic a te d  a loss in  w eigh t o f 
2*7 per c e n t .  The 0 .3  p e r  cen t lo s s  shown by the  f i f t h  and f in a l  w eigh­
ing  two weeks l a t e r  was th e re fo re  a gain  in  w eig h t o f 2* L p e r c en t i n  two 
weeks* Continuous s l i g h t  g a in s  m ight have been reco rd ed  i f  the  d i s tu r b ­
ance had n o t o c c u rre d . Weight tre n d s  f o r  the  ca lv es  a re  compared in  
Table IV*
A p a r t i a l  s e le c t io n  of p la n t  sp ec ie s  in  th e  hay was shown by th e
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an im als . A lslke  c lo v e r  and sedges were f re q u e n tly  taken f i r s t .  No ap­
p a re n t cho ice  was d isp lay ed  f o r  th e  o th e r  sp e c ie s  In  th e  hay excep t th a t  
th e  sm a lle r  stems and those  o f  a dark green co lo r were p re fe r re d  to  co a rse  
yellow ed o r  b leached  stem s. The anim als would f re q u e n tly  e a t  in  one spo t 
In  tiie  fe e d  bunk u n t i l  they  had formed a h o le  i n  th e  hay w ith  tn e i r  n o ses . 
P re fe ren ce  and manner o f  e a t in g  were s im ila r  in  a d u l ts  and calves*
R e su lts  w ith  G rass
Animals and were fe d  to g e tiie r in  one o f the re c ta n g u la r  
la n e s . Animal #2 was l a r g e s t ,  w itii an I n i t i a l  w eight o f  pounds.
Animal weighed U99*5 pounds a t  the beginning o f  th e  s tu d y . These a n i­
mals were fe d  to g e th e r  and d a i ly  consumption and consumption p er hundred­
w eight o f  animal was computed as  an average o f th e  two. A la rg e  anim al 
was p u rp o se ly  p a ire d  w ith  a sm all anim al to  o f f s e t  p o ss ib le  d if fe re n c e s  
In  consuirqption per hundredw eight between la rg e  and sm all an im als. There 
was in s u f f i c i e n t  in d iv id u a l feed ing  space to  fe ed  th ese  anim als s in g ly  
throughout the experim ent.
T h ir ty  pounds o f bunch g r a s s ,  o r  a d a i ly  r a t io n  o f 15 pounds p e r 
anim al was fed  froir* January 1 s t  to  January  1 3 th . In  a d d itio n  to  t l i i s ,
7 .5  pounds o f  hay were fe d  f o r  tiie f i r s t  fo u r days to  avoid  p o s s ib le  i l l  
e f f e c t s  from too  ab ru p t a change from th e  hay d i e t  given p r io r  to  the 
feed ing  esqperiment. On Januaiy  lU th  th e  g ra ss  r a t io n  was in c re a se d  to 
U5 pounds to  p ro v id e  a t  l e a s t  o n e - th ird  more ttian  the a iim a ls  would e a t  
d a i ly .
On February  1 0 th , animal ĵ 5 was moved to  an a d ja c e n t feed in g  la n e  
and tiie an im als were fe d  s e p a ra te ly . On February 2 0 th , the  l a s t  o f  th e  
supply o f g ra ss  had been used and the p a i r  was p u t on a hay d i e t .  They 
were fed  to g e th e r  in  th e  o r ig in a l  feed in g  la n e . Records were kep t on
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consumpticm and anim al weigUt changes u n t i l  th e  end o f  th e  experim ent 
on March 9th*
The anim als d id  n o t m ain ta in  th e i r  o r ig in a l  w eight on th e  g ra s s  
d ie t*  Animal §2 l o s t  10 p e r c e n t and anim al l o s t  11 per c e n t by th e  
end o f  the  s ix  weeks of g rass  feeding* Animal ,f2 gained 1*6 p e r c e n t 
and animal l o s t  0*8 p e r  c e n t du ring  ttie s ix te e n  days they  were fe d
hay a f t e r  the g ra s s  feed in g  was concluded* Weight tre n d s  are  shown in  
F igure  6 *
Average con simp t i  on o f  th e  p a i r  on the  g ra ss  d i e t  was 10*^ pounds 
p e r  day or 2.02 pounds p e r hundredweight* T o ta l average consumption and 
consumption p e r  hundredw eight were h ig h e r when the  anim als w ere fe d  to*  
g a th e r  than  when they  were fe d  in  s e p a ra te  lanes* Average consumption 
o f  th e  p a i r  on hay a f t e r  th e  conclusion  o f g ra ss  feed in g  was 10*62 
pounds per day o r  2*16 pounds p er hundredw eight f o r  th e  l a s t  seventeen 
days.
L i t t l e  s e le c tio n  o f p la n t  sp ec ie s  in  th e  g ra ss  was shown by th e  
an im als. In  g e n e ra l, th e  most w eathered  and c o a rs e r  stems were avoided* 
Manner of e a tin g  was s im ila r  to  th a t  o f  th e  cows fe d  hay* D aily  con­
sumption and consumption p e r hundredw eight o f  g rass  a re  compared w ith  
o th e r d ie t s  in  F ig u res  3 and U*
R e su lts  witiri Browse
Animals and /'6  were o r ig in a l ly  p u t on a  browse d i e t  in  sep a r­
a te  feed in g  la n e s .  Extremes in  s iz e  were s e le c te d  to  determ ine th e  pos­
s ib le  d if fe re n c e s  in  consumption p er hundredweight* An es tim a ted  one- 
h a l f  r a t io n  o r  7*5 pounds o f  hay was fe d  d a i ly  w ith  the  browse, f o r  the  
f i r s t  th r e e  days* For th e  n ex t th re e  d ays, 3*75 pounds o f  hay were 
given w ith  the browse; th en  th e  anim als were fe d  on browse alone a f t e r
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two more days w ith  2*0 pounds o f  hay . Animal ,fl a te  no browse u n t i l  th e  
seventh  d a y , and a te  an average o f  o n ly  pounds o f browse per day f o r
th e  n ex t fo u r  days a f t e r  hsy was d e le te d . Tliis was th e  end o f th e  f i r s t  
tiJo-week w eighing p e r io d  and she had l o s t  lU.6  p e r cen t of h er o r ig in a l  
w e ig h t, fhe  was given a f u l l  hay r a t io n  of 1'  ̂ pounds d a i ly  and 0 . 2^ 
pounds o f 20 p e r  c®nt p ro te in  co n cen tra te  w ith  th e  browse. At tirie n e x t 
twO"Week w e ig h t p erio d  sue had re g a in e d  8.lj p e r  c e n t o f h e r lU .6  p er cen t 
w eigh t lo s s  and tlie c o n c e n tra te  was re  oved from tiie  r a t io n .  She re fu se d  
to  e a t  browse w ith  any hay p re s e n t in  the fe ed  bunk. A fte r  two more 
weeks, f u r th e r  e f f o r t s  to  g e t  h e r to  e a t  broi^se were abandoned, and she 
was fed  uay f o r  tne  rem ainder o f th e  feed ing  experim ent.
Animal #6 began e a tin g  browse on tiie f i f t h  day o f  ta e  t r a n s i t io n  
p e r io d . At the  end o f th e  f i r s t  two-week w eighing p e rio d  she had ccn - 
euined an average o f 7*0$ pounds o f browse p e r day fo r  n in e  days w ith  a 
w eight lo s s  o f  10 .7  p e r  c e n t .  Stie was r e ta in e d  on th e  browse d ie t .  At 
the  end o f th e  second twoHjesks h e r w eigh t lo s s  was 18 .7  p er c en t o f h er 
o r ig in a l  w eight and a ?*$ pound o r  h a l f  r a t io n  o f  iiay was th en  given w ith  
the browse. She reg a in ed  $ .$  per ce n t o f the  18*7 p e r  c e n t w eigh t lo s s  
by the  end o f tiie  th i r d  two-week in te r v a l  and was again  l im ite d  to  a 
browse d i e t .  The r a t e  o f  w eigh t lo s s  decreased  during  th e  l a s t  fo u r  weeks 
b u t h e r  f i n a l  w eigh t lo s s  was again 18 .7  per cen t o f o r ig in a l  w eig h t. The 
average consumption o f browae was 9*UU pounds p e r da^^. D aily  consumption 
per hundredw eight averaged 2 .16  pounds. Ihese amounts a re  a i r  dry w eight 
o f browse.
On February 2 6 th , a  n a t iv e  e lk  from near L o lo , Montana was p laced  
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a d d it io n  to  th e  trowee f o r  tiie  f i r s t  two days> and th re e  pounds on the  
th i r d  d ^ .  From the  f i r s t #  t h i s  cow a te  more browse than hay and r e a d i ly  
a te  browse u n t i l  tiie end o f tiie ezperiiEcnt* For tiie  two-weck p e rio d  she 
consumed an average o f 7*51 pounds p e r  day and 1 *G5 pounds p e r  hundred­
w eight* A 7*9 per c en t w eight lo s s  was reco rded  a t  tn e  end o f  th e  ex­
perim ent# Wei g ilt cui’ves f o r  th e se  anim als arc  shewn in  l ig u ro  6*
F i f t y  to  se v e n ty -f iv e  pounds of browse were p rosen  ted  each day 
during  th e  f i r s t  fo u r  weeks o f  ta e  stu(%y to  anim als #1 and ;76# t o t a l  
o f 75 to  110 pounds were given in  two fe e d in g s  d a i ly  du ring  th e  rem aining 
s ix  weeks to  a l l  o f  th e  anim als fe d  browse# Unconsumed and a p p a re n tly  
ed ib le  browse was always l e f t  by the anim als# Tne e s tim a ted  p e rcen tag e  
l e f t  unconsumad v a r ie d  from a t  l e a s t  50 p e r ce n t to l a s s  than  10 p e r  
cent# G enera lly  a t  l e a s t  o n e -q u a r te r  o f th e  f in e r  stems and t i p s  were 
l e f t ,  fhe average consumption o f  browse was 3#8Ii pounds p e r day# D aily  
con sumption per hundredw eight averaged 2 #07 pounds p er day# Tiiese f ig u re s  
a re  an average o f  th e  r e s u l t s  w ith  anim al ^6 and th e  anim al from L olo# 
Montana. Comparison o f th e se  f ig u re s  w ith  tiie oti'ier d i e t s  i s  given in  
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1 Calves — hay
2 Cows ~ hay
3 Grass
4 Browse
Figure Average Per cent of Weight Lost
TaW.e I I I
SUKMARY OF AIR DRY FORAGE CONEliHFTIOM A I®  WECGilT RESPONSE OF ADULT ELK
Average Average Daily Animal Gain or Loss
Animal Consumption Consun^tlon Weight from Original Final Body Age in
Number Ration Date Dally (lb . ) per Cwt. ( lb .) ( lb .) Weight (.%) Condition Tears
1 Jan .l Ii68.5
Browse-hay Jan* 9-12 S. 89 1.12 Ii85.0 -11**6
Hay^concentrate Jan*13-27 H*li5 2.27 533.0 -6*2
Hay Jan.27-Feb*10 10.5 2.0 513.0 -9 .7
Hay Feb.H-2li Feed not weighed 195.5 —12*8 Fair. Fat on
Feb*25* îar*8 9.5 1.69 508.5 •10.5 mesenteries 15-20
2 — Jan .l 59)4.5
Grass Jan*8—12 2. 29* 550.0 -7 .5
Grass Jan*13-27 11.0* 2.20» 5(46.0 —8*2
Grass Jan.28-Feb*10 9.6* 1.95» 536.0 -9 .8
Grass Feb.11-20 10.0 1.87 53(4.5 -10*0 Fairly good* Fat
Hay Feb*21-Mar*9 10. 14* 1 . 92* 514(4.5 -8,1* on mesenteries 7-8
5 J an *1 I499.5
Grass J an* 8—12 11.U5* 2 . 29» I457.0 -8*5
Grass Jan,13—27 11.0* 2.20* 14(4(4.0 -11.1
Grass Jan.28-Mar*10 9.6» 1.95» I435.0 -12*9
Grass Feb.11-20 7.2 1.62 14(4(4.5 -11*0 Fair. Fat on
Hay Feb*21-Mar.9 IO.I4» 1.92» I4I4O.O -11.8 mesenteries 6-7
6 Browse Jan .l (497.5
Browse-hay Jan *1-12 8.33 1.77 (4(4(4. 0 -10.7
Browse Jan*13—27 9.61 2*01 I4OI4.5 -18.7
Browse-hay Jan.28-Feb.10 11.01 2.63 I431.5 - 13.2
Browse Feb*U-2ii 9.7li 2.30 (4I 5.5 - l6 ,5 Poor. No fa t
Browse Feb.25-Mar*8 8.19 2.07 I4OI4.5 -18*7 on mesenteries 9-10
T able I I I  (C ontinued)
Average Average Daily Animal Gain or Loss
Animal Consuiqption Consumption Weight from Original Final Body Age in
Number Ration Date Daily (lb#) per Cwt. ( lb .) ( lb .) Weight (?) Condition Tears
3 Jan .l m 507.25
Hsqt Jan.1-12 11.18» 2.19» 501.0 -1 .2
H2çr Jan.13-27 11.67* 2.31* 501.0 -1 .2
Hay Jan.28-Feb.lO 10.16» 2.06» U91.5 -5 .1
Hay Feb.n-2li 8.9» 1.90* U61.5 -7 .0 Fair. Fat on
Hay Feb.2$^\ar.8 9.0* 1.97* 153.5 -10*6 mesenteries 5-6
Jan.l 518.0
Hay J an.1-12 11.18* 2.19» 5U .0 -1 .3
Uay Jan.13-27 11.67* 2. 31» 507.0 —2*1
Hay Jan.28-Feb^lO 10.16» 2.06* 191.5 -5 .1
Hay Feb.ll-2i| No weight data U73.5 —8,6 Fair fa t  on
Rsy Feb.25-Kar.8 9.5* 1.93» 1*87.5 - 5.9 mesenteries 8-9
7 Jan. I 1*70.0
Hay Jan.1-12 7.L2* 1.53 1*82.0 —1.6
Uay Jan.13-27 7.25 1.51 1*78.5 -2 .3
Hay Jan.28—Feb.10 7.90 1.66 1*69.0 -It. 3
Uay Feb ,11-214 8.90» 1.90* 1*62.5 -5 .5 Poor. No fa t on
Uay F eb .25 -te .8 9.00» 1.97* 1*59.0 - 6.3 mesenteries 15-20
3A Feb#JO a. 1*23.0 Very good
Browse Feb.25-Mar.8 7.51 1.65 389.0 -7 .9 condition 3&
is-Average of paired animals
%
T a b le  IV
AIR DRY FORAGE CKiSUIIPTION AND WEIGHT RESPONSE OF CALVES
Per cent of gain of lo ss  i s  of in i t ia l  weight. Diet was grass hay.
Animal In it ia l Feeding Period Feeding Period Feeding Period Feeding Period Feeding Perioi
Number Weight Sex Jan. 1-13 Jan. lii—27 Jan. 28-Feb.lO Feb. n -2 a Feb. 2!5-Mar. 1
Weight Per cent Weight Per cent Weigjit Per cent Weight Per c« it Weight Per ceni
Potmds Jan. 1 end of Loss or end of Loss or end of Loss or end of Loss or end of Loss 01
Period Gain Period Gain Period Gain Period Gain Period Gain
1 263.5 M 260.0 -1 .3 266.0 i  0 .9 261».0 A 0.2 258.0 -2 .1 260.0 -1 .3
2 251.0 F 252.0 AO.U 256.0 A 2.0 257.0 A 2 .3 2W..0 -U.o 2U7.0 -2.U
3 257.0 M 255.0 —0.8 259.5 A 1 .0 255.0 -  0.8 2L8.0 -3*5 27S.5 *0.2
k 222.0 F 229.0 ^3.1 23U.O A 5.3 232.5 A li.2 225.0 ^1.8 230*5 *3.8
5 271.0 M 27U.5 A1.3 27U.0 A l.l 272.5 A 0 .5 258.5 —k#6 266.0 —1.8
Average 252.9 25L.1 A0.5 257.9 A 1.9 256.2 A 1.3 286.1 -2 .7 252.2 -0 .3
Average
Daily 5.75 6.10 5.91 * 5.52
Consumption
Consumption
nov 2.28 2.39 2.31 7r 2.22
* Consuiiçtion figures unavoidably lo s t .  See page $2.
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Table VI o f f e r s  a comparison of the  n u tr ie n ts  p re se n t in  the 
th re e  fo rag e  types a c tu a l ly  used in  tiie se experiments* These f ig u re s  
were re c e iv e d  too  l a t e  to  be in co rp o ra ted  in to  the  te x t  o f  t h i s  t h e s i s .
Table VI


















Amelanchier a l ­
n i f o l i a 3.S U.5 3 .0 3.2 26.9 0.11 1 .65 3 58 .9
S alix  bebbiana U.5 6 .6 3 .7 29.2 0.12 2.20 1 51.7
Acer glabrum 3 .5 L.6 2 .1 2 .5 Uo.o 0.09 1.25 3 U7.3
Meadow hay 5.2 5 .3 1 .7 5 .5 31.3 0.15 0.50 6 51.0
Bunch g ra ss 5 .3 3 .6 3 .5 9 .5 36.1 0.06 0.1*2 1 U2.0
Bunch g rass  
(Sun River)]- h .9 3.2 1 .7 6 .7 38.8 0.01* 0 .30 0.1* UU.7
Not fed  to  the  experim enta l an im als, Cheïïdcal com position of t n i s  
Sun R iver bunch g rass  i s  p resen ted  f o r  comparison w ith tiie bunch 
g ra ss  used in  th e se  experim ents. The Sun R iver g rass  i s  known to  
be used by e lk  as a major p a r t  o f  th e i r  w in te r  d ie t .
-X- l u i c r o g r  r i s / ? j n
Facing 37
PLATK 5* Hay d ie t*  Animal #3 ehown a t  th e  conclusion  o f 
th e  experim ent on March 9 th .

Facing 38
PLATE 6* Calves a t  th e  beginning and a t  t i e  co nc lusion  
o f tho  experiment* C enter animal i s  j^3* 




I I \ ' V
Facing 39
PLATS 7 . G rass d ie t*  Animal shown a t  tlxe beginning 
and a t  th e  conclusion  o f  the experiment* 
January 2nd above, March 9 th  below*
F
Facing W
PLATE 8* Browse d ie t#  Animal #6 sl^cwn a t  tn e  beginning and 
a t  th e  conclusion  of th e  experiment# January  3rd 
above, lîard^i 9 th  below#




Browse Species P reference  
Although th e  th re e  m ajor browse sp ec ie s  were p resen ted  in  ap­
p ro x im ate ly  equal amounts* th e  anim als g e n e ra lly  a te  more o f the  S a lix #
In  o rd e r  to  o b ta in  a measure o f p re fe ren ce  th e  d a i ly  average w eight o f  
each sp e c ie s  fe d  was compared w ith  th e  d a i ly  average w eight o f  th e  
m a te r ia l  l e f t  uneaten* S a lix  was p re fe r re d  w ith 18*9 per cen t o f  th e  
amount p re se n ted  eaten* compared w ith  10 .2  p er c e n t o f  the Acer and 
9*5 p e r  c e n t o f  th e  Am elanchler.  No apparen t d if fe re n c e  in  p a l a t a b i l i t y  
was shown between m a te r ia l c o lle c te d  in  th e  Evaro a re a , B lackfoot R iver 
a r e a ,  o r  the  Elk Creek a re a . Lack o f tra n s p o r ta tio n  and tim e p ro h ib ite d  
a s u f f i c i e n t  t e s t i n g  of o th e r  browse sp e c ie s .
D esire  fo r  O ther Foods 
Unbrowsed Amelanctiler,  re p re se n te d  by a few sm all bushe% was 
a v a ila b le  in  th e  la  rge ho ld ing  pen where anim al #7 was fe d  and in  th e  
sm all h o ld in g  pen co n ta in in g  th e  c a lv e s . These shrubs were untouched by 
th e  e^q^erimental anim als b u t were re a d i ly  browsed by th e  w ild  e lk  tempo­
r a r i l y  q u a r te re d  in  both pens. The only  expression  o f  a d e s ire  fo r  a 
d i f f e r e n t  food was made by aniraal #3 , On February 28, 29, and 30th  t n i s  
cow was seen to  n ib b le  a t  th e  bark o f  the  lodgepole p ine r a i l s  o f h er pen, 
C alves ^  and î '3 on the  o p p o site  s id e  o f th e  fence attem pted to  im ita te  
h e r a c tio n . Only a f r a c t io n  o f  a pound of food was tak en . This ac tio n  
may have s ta r t e d  in  an a ttem p t to  g e t a l i t t l e  more A lec to rla  lic h e n  
from the  p o le s .  Most o f th e  s tran d s  o f  A lec to rla  were removed from th e
la
p o le s  soon a f t e r  th e  anim als were p laced  in  the p ens.
Water Consumption 
F resh  snow was a v a ila b le  to  th e  anim als a t  a l l  tim es. The w ater 
troughs were f i l l e d  a t  two to  th re e  day in te r v a l s .  No apparen t c o r r e la ­
t io n  between d i e t  and d e s ire  fo r  w ate r was ap p aren t. In  gen era l the  
anim als s a t i s f i e d  t h e i r  t h i r s t  by e a tin g  enow in s te a d  o f by d rin k in g  
w a te r .
S a lt  Consumption 
A b lock  o f unm ineralized  stock  s a l t  was fre q u e n tly  used by the  
anim als f o r  a  sh o rt tim e a f t e r  they a r r iv e d  a t  th e  pens from th e  Bison 
Range. L i t t l e  d e s ire  fo r  s a l t  was ev id en t during the  experim ental feed ­
in g . C n e-q u arte r pound q u a n t i t ie s  o f  d a iry  s a l t  were p resen ted  on 
Februarj^ 10 th  in  sm all c o n ta in e rs  under th e  feed ing  s h e l te r s .  Most o f  
th e  o r ig in a l  q u a r te r  pound rem ained one month l a t e r .
In flu e n ce  o f Weather 
The e f f e c t  o f  w eather f a c to r s  on w eight tren d s  and fo rag e  consump­
tio n  a re  d i f f i c u l t  to i n t e r p r e t .  N eith er cold w eather nor f a l l in g  snow 
caused any apparen t d isco m fo rt to  th e  anim als. They were never observed 
to  use the  s h e l te r s  o r  even the p ro te c tio n  o f  th e  t r e e s  to  escape w eather 
f a c to r s .  Wind v e lo c i t i e s  were g e n e ra lly  v ery  low because o f the sh e lte re d  
lo c a t io n  o f  th e  feed in g  s i t e .  Temperature^ wind v e lo c i ty ,  and snow fall 
f lu c tu a t io n s  shown in  F ig u re s  8 and 9 show l i t t l e  c o r re la tio n  w ith  feed  
consumption aid  w eigh t tre n d s . However, th e re  i s  a s l ig h t ly  h ig h er food 
con sumpti<Hi during  the c o ld e r  p e rio d s  o f January 1 s t  to  Uth, February 
23rd and 2 i |th , and March 6 th  and 7 th . F u rth e r experim enta tion  during a  
w in te r  p e r io d  w ith  a g re a te r  te irp e ra tu re  f lu c tu a t io n  might show an in ­
















Speed cf G usts 

















Fig^jre —5 — V a r ia tio n s  in  W.ind V e lo c ity  and S n o iria ll
T e m p e r a m e n t  a n d  C o i T i p a t a b i l i t y  
T h e  a d u l t  c o w  e l k  f r o m  t h e  N a t i o n a l  B i s o n  R a n g e  h a d  b e c o m e  a c c u s ­
t o m e d  t o  c o n f i n e m e n t  a n d  t h e  p r e s e n c e  o f  h u m a n s »  A f t e r  t h e  i n i t i a l  
w e i g h i n g  o f  t u e s e  a n i m a l s #  t i t s  p r o c e s s  d i d  n o t  s e e m  t o  f r i g h t e n  th e m  
e x c e s s i v e l y .  T h e  o n l y  o u t w a r d  s i g n  o f  d i s t u r b a n c e  w a s  o c c a s i o n a l  s h i v ­
e r i n g  w t ie n  t h e y  w e r e  i n  t h e  w e i g h i n g  c h u t e .  A n g e r  a t  b e i n g  h e r d e d  w a s  
m o r e  o f t e n  e x p r e s s e d  b y  g r i n d i n g  o f  t h e  t e e t h  o r  s t r i k i n g  w i t h  t h e  f o r e ­
f e e t .  T h i s  w a s  o n l y  d o n e  w h e n  t h e  a n i m a l s  w e r e  w e i g h e d  o r  o t h e r w i s e  
e x c e s s i v e l y  d i s t r u b e d .  T h e r e  w e r e  d e f i n i t e  d i f f e r e n c e s  b e t w e e n  t h e  
a n i m a l s  i n  t e i  p e r  a n ie n t #  b u t  w e i g h i n g  w a s  o n l y  d o n e  a t  t w o - w e e k  i n t e r v a l s .  
A l l  o f  t h e  a n i m a l s  w e r e  c a l r i  e x c e p t  d u r i n g  t h e  w e i g h i n g  p r o c e s s  a n d  
t h e r e f o r e  t h e  e f f e c t s  o f  t n e  s e  d i s t u r b a n c e s  o n  f e e d  c o n s u m p t i o n  a r e  
c o n s i d e r e d  m i n i m a l .  T h e  c a l v e s  w e r e  m o r e  n e r v o u s  a n d  e x c i t a b l e  d u r i n g  
t h e  w e i g h i n g  b u t  w e r e  a l s o  p e a c e f u l  e x c e p t  a t  t h o s e  t i m e s .  T h e  a n i m a l s
f r o m  n e a r  L o l o #  M o n t a n a #  w e r e  v e r y  n e r v o u s  a n d  e x c i t a b l e  w h e n  k e p t  i n  
s
t h e  l a r g e  h o l d i n g  p e n .  W h en  p e n n e d  i n  t h e  r e c t a n g u l a r  f e e d i n g  l a n e s  w i t h  
t h e  o t h e r  e ^ q p e r i m e n t a l  e l k  o n  e a c h  s i d e  i n  a d j a c e n t  l a n e s #  t h e y  w e r e  c a l m  
e x c e p t  d u r i n g  t n e  w e i g h i n g  p r o c e s s .  T w o p a i r s  o f  c o w s  w e r e  f e d  t o g e t h e r  
f o r  e x t e n d e d  p e r i o d s .  N u m b e r s  2  a n d  $  w o u l d  e a t  s i d e  b y  s i d e  u n d e r  t h e  
f e e d i n g  s h e l t e r .  N u m b e r  U o f  t h e  o t h e r  p a i r  a l w a y s  a t e  b e f o r e  b u t  
o f f e r e d  n o  o b j e c t i o n  t o  h e r  f e e d i n g  l a t e r .  T h e  c a l v e s  w o u l d  a l l  f e e d  t o ­
g e t h e r  a n d  t h r e a t e n e d  e a c h  o t h e r  o n l y  i n  p l a y .
M o r t a l i t y  a n d  I n j u r i e s ,  
b i g h t  c o w s  w e r e  o r i g i n a l l y  b r o u g h t  f r o m  t i e  B i s o n  R a n g e  o n  K o v e m -  
b e r  1 s t .  A n i m a l  jf'O a p p a r e n t l y  l o s t  w e i g h t  a n d  e x i i b i t e d  s y m p t o m s  o f  a  
(5i s e a s e d  c o n d i t i o n .  S h e  w a s  k i l l e d  a n d  a u t o p s i e d  l e c e r a b e r  2 2 n d  N o
U6
e v i d e n c e  o f  d i s e a s e  w a s  f o u n d  a n d  o l d  a g e  ( 1 $  t o  2 0  y e a r s )  w a s  d i a g n o s e d  
^  l a r g e l y  r e s p o n s i b l e  f o r  h e r  c o n d i t i o n .
T l i r e e  c o w s  a n d  o n e  c a l f  t r a p p e d  b y  t i i e  M o n t a n a  F i s h  a n d  G am e  
D e p a r t m e n t  n e a r  L o l o ,  M o n t a n a ,  w e r e  b r o u g n t  t o  t h e  f e e d i n g  p e n s  F e b r u a r y  
1 9 t h .  C n e  o f  t h e  c o w g t  w a s  p l a c e d  o n  a  b r o w s e  d i e t .  T h r e e  d a y s  I n t e r  
s h e  w a s  f o u n d  d e a d .  A u t o p s y  r e v e a l e d  n o  d i s e a s e  a n d  n o  i n j u r i e s  d u e  t o  
t h e  b r o w s e  f e e d i n g .  E x t e n s i v e  I n t e r n a l  i n j u r i e s  o f  m e c h a n i c a l  o r i g i n  a n d  
p r o b a b l y  d u e  t o  t r a p p i n g  a n d  s i i i p p i n g  w e r e  t h e  a p p a r e n t  c a u s e s  o f  d e a t h .
A s e c o n d  c o w  d e s i g n a t e d  a s  ^3A w a s  t h e n  p u t  o n  a  b r o w s e  d i e t ,  ^ h e  w a s  
u s e d  u n t i l  t i i e  e n d  o f  t h e  s t u d y .  V /hen  t l i i s  a n i m a l  w a s  b e i n g  h e r d e d  t o  
t h e  w e i g h i n g  c h u t e  o n  M a r c h  9 t h  f o r  t h e  f i n a l  w e i g h i n g ,  s h e  a t t e m p t e d  t o  
j u m p  a  f e n c e  a n d  c a u g h t  h e r  f o o t  b e t w e e n  t i i e  r a i l s  a n d  b r o k e  h e r  r i g h t  
h i n d  l e g .  I t  w a s  n e c e s s a r y  t o  s h o o t  h e r .
M in o r  a b r a s i o n s  a n d  l o s s  o f  h a i r  o c c u r r e d  d u r i n g  t h e  f i r s t  w e i g h ­
i n g  p e r i o d s ,  p a r t i c u l a r l y  t o  t h e  c a l v e s .  A n im a l  g o t  a  s l i v e r  i n  t h e  
l e f t  h i n d  f o o t  w i ie n  h s r  i n i t i a l  w e i g h t  w a s  b e i n g  m a d e  o n  D e c e m b e r  3 0 t h .  
k  s l i g h t  s w e l l i n g  w a s  l a s t  n o t e d  o n  F e b r u a r y  2 i i t n .  A n im a l  h a d  a  
s m a l l  a b s c e s s  b e l o w  h e r  l e f t  e a r  a p p a r e n t  f r o m  F e b r u a r y  2 U t h  u n t i l  t h e  
e n d  o f  t n e  s t u d y .  T h e  o t h e r  a n i m a l s  w e r e  f r e e  f r o i u  o b s e r v e d  I n j u r i e s  
d u r i n g  t h e  f e e d i n g  e x p e r i m e n t .
P e l l e  t  G r o u p  C o u n t s
F r e q u e n t  e n o w  m a l e  i t  d i f f i c u l t  t o  m a k e  a n  a c c u r a t e  e n u m e r a t i o n
o f  d a i l y  p e l l e t  g r o u p s .  C o u n t s  o f  p e l l e t  g r o u p s  w e r e  t a k e n  o n  F e b r u a r y
1 1 t h ,  13 t h ,  a n d  2 9 t h .  T h e  r e s u l t s  a r e  l i s t e d  c o n s e c u t i v e l y  a s  f o l l o w s :
5  c a l v e s ,  ^ 3  g r o u p s .  5  a d u l t s ,  3 6  g r o u p s  ( 1 0 - 1 2  p e r  a d u l t )
5  c a l v e s ,  3 9  g r o u p s .  3  a d u l t s ,  3 5  g r o u p s  ( 9 - 1 3  p e r  a d u l t )
3  c a l v e s ,  31  g r o u p s .  3  a d u l t s ,  3 3  g r o u p s  ( 1 0 - 1 2  p e r  a d u l t )
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T h e  a v e r a g e  n u m b e r  f o r  f i v e  c o w s  a n d  f i v e  c a l v e s  f o r  t h e s e  t h r e e  t i m e s  
c o u n t s  c o u l d  b e  m a d e  w a s  1 1  p e l l e t  g r o u p s  p e r  a n i m a l  p e r  d a y #
F i n a l  A n im a l  C o n d i t i o n  
A f t e r  t h e  c o n c l u s i o n  o f  t h e  f e e d i n g  e x p e r i m e n t s ^  t h e  a n i m a l s  w e r e  
t r u c k e d  t o  t h e  N a t i o n a l  B i s o n  R a n g e  o n  M a r c h  1 2 t h  a n d  1 3 t i i #  %he c a l v e s  
w e r e  r e l e a s e d  a n d  t ix e  s e v e n  a d u l t s  a u t o p s i e d  o n  M a r c h  i L t h .  A n im a l  
f e d  b r o w s e  a n d  h a y ;  a n i m a l s  3  a n d  k $  f e d  h a y ,  a n d  a n i m a l s  é''2 a n d  
f e d  g r a s s  w e r e  a l l  i n  q u i t e  s i m i l a r  b o d y  c o n d i t i o n #  H i e r e  w a s  s o m e  n o t i c e - *  
a b l e  f a t  b e t w e e n  t h e  IdL de a n d  t i i e  b o d y  c a v i t y  b u t  s t r i n g e r s  o f  f a t  w e r e  
e v i d e n t  w i t h i n  t i i e  b o d y  c a v i t y  o n  t i i e  m e s e n t e r i e s #  A n iiJ * a i # 7 ,  f e d  h a y  
a n d  a n i m a l  f e d  b r o w s e  w e r e  w i t h o u t  f a t  o n  t i i e  m e s e n t e r i e s ,  b u t  h a d  
a n  a i a o u n t  o f  f a t  o n  t n e  h e a r t  s i i i i i l a r  t o  t n e  o t n e r  a n i m a l s #  T iie  c a l v e s  
w e r e  n o t  c l o s e l y  c h e c k e d  f o r  o r a l  i n j u r y  o r  n e c r o t i c  s t o m a t i t i s  i n f e c ­
t i o n  b u t  e x a j r a i l l a t i o n  o f  t i i e  c o w s  s i i o w e d  n o  s o r e s  o r  i n f e c t i o n  i n  t h e  
m o u t h  a n d  t h r o a t .  T h e  l o w e r  j a w s  o f  t u o  a d u l t s  w e r e  c h e c k e d  w i t h  a  
k n o w n - a g e  e l k  j a w  c o l l e c t i o n  a t  M o n t a n a  B t a t e  C o l l e g e #  T h e  p i x > b a b l e  
a g e s  o f  t h e s e  e l k  a r e  s h o w n  i n  T a b l e  I I I #  T h e  o l d e s t  a n i i a a l s  w e r e  t h o s e
found to  b e  in  t h e  p o o r e s t  cond ition#  N u m b e r  7 as  w ell as #8 , k i l l e d  
%
a n d  a u t o p s i e d  b e f o r e  t h e  f e e d i n g  e x p e r i m e n t ,  w e r e  b o t h  1 5 -2 0  y e a r s  o f  
a g e #  N u m b e r  6  w a s  9 - 1 0  y e a r s  o f  a g e .
DISCUSSION
Th© jo b  o f balldi.nf^ tiie feed ing  f a c i l i t i e s ,  O btaining th e  an im als, 
and c o l le c t in g  th e  th re e  ty p es o f  fo rage  te s te d  was th e  most d i f f i c i i l t  
p a r t  o f tViis ex perinen t*  A dd itiona l e x p e rln en ta tic n  i s  planned by th e  
co o p e ra tin g  ag en c ies  to  make f u r th e r  use o f th e  feed in g  f a c i l i t i e s .  The 
r e s u l t s  o b ta in ed  so f a r  should be te s te d  and extended by fu r th e r  feed ing  
experim ents w ith  e lk .
The feed in g  and w eighing f a c i l i t i e s  were s u i ta b le  f o r  t h e i r  in ­
tended  p u rp o se . Aniiaal w eigh ts  and w eigh ts o f  fo rag e  consumed were 
r e a d i ly  m easured. Food c o l le c t io n  ms tnods were adequate fo r  th e  number 
o f  anim als f e d ,  b u t would have to  be expanded i f  a d d itio n a l anim als 
were used .
The method o f  feed ing  and th e  r e s u l t s  ob ta ined  in  a hay feed in g  
experim ent w ith  c a t t l e  by Sriipley (19U8) wore remarkabl^r s im ila r  to  the  
hay fe e d in g  p a r t  o f t t i i s  stu< ^. Elk probably  resemble dom estic c a t t l e  
in  th e i r  a b i l i t y  to u t i l i z e  hay as a  m aintenance r a t io n .  '\dult cow e lk  
were ab le  to  e a t  hay alone f o r  68 days during  t h i s  experim ent w ithou t 
excessive  l o s s  f o r  th e  w in te r  season . Calves and a d u lts  were ab le  to  
e a t  t h i s  g ra ss  hay w ithou t o ra l  in ju o '- o r  in fe c tio n  from n e c ro tic  stom­
a t i t i s .
The two cows fed  n a tiv e  bunch g rass fo r  U9 days l o s t  on ly  s l i g h t ­
l y  nsors w eigh t than  the  anim als fe d  hay. The 10 p er cent and 11 p e r  cen t 
w eight lo s s  su ffe red  by tliese  two e lk  was b e liev e d  to be norm al f o r  th e  
w in te r  p e r io d . S everal au tiio rs r e f e r  to  e lk  w in te rin g  on g rass ranges 
and Murie (1951) in d ic a te s  th a t  e lk  p re fe r  g ra ss  ran g es , e s p e c ia lly  in
h$
tJio w in te r .  A pparently  cured bunch g ra ss  has n o t been p rev io u sly  te s te d  
by feed in g  t r i a l  as  a  w in te r  e lk  d i e t .  Chemical a m ly s is  o f dry  bunch 
g ra ss  r e v e a ls  a low energy co n ten t in  comparison w itn  o th e r  fo rag es 
(Table V, Appendix). Elk must have th e  a b i l i t y  to  f u l l y  u t i l i z e  th e se  
n u t r i e n t s .
R e su lts  o f tn e  browse feed in g  conducted in  t i l l s  study were n o t 
c o n c lu s iv e . ,Animal w eigh t lo s s  was ex cess iv e  on tiie s t r a ig h t  browse 
d i e t s .  S everal f a c to r s  have caused th e  i n a b i l i t y  o f th e se  anim als 
to  u t i l i z e  tiie n u t r ie n t s  in  browse (Table V, % pend ix ). Tne R a tio n a l 
Bison Range does n o t have ex ten s iv e  browse a reas  and browse c o n s t i tu te s  
a  v e ry  minor p a r t  o f  th e  w in te r  d i e t  o f tiie e lk  in h a b itin g  tkiis range.
Upon tx is ir  rem oval to  th e  feed in g  pens* they  were m aintained la rg e ly  on a 
g ra s s  hay d i e t  from November 1 s t u n t i l  January  1 s t  when browse feed ing  
was begun. Adjustinent by th e se  anim als to  such a d i f f e r e n t  food i n  raid^ 
w in te r  may have been incoz p le te .  Iho sym biotic b a c te r ia  o f th e  d ig e s tiv e  
t r a c t  may p o s s ib ly  have been inadequate  fo r  d ig e s tio n  of th i s  woody browse 
c e l lu lo s e .  Burroughs* e t  al. (1950) in d ic a te d , however* th a t  in  domestic 
rum inan ts a  v a r ia t io n  o f numbers o f  b a c te r ia  o f a g iven type occu rred  
w ith  v a rio u s  fo rag e  types e a te n ; b u t a l l  ty p es  were p re se n t re g a rd le s s  of 
d i e t .  I t  i s  n o t known w hether the  b a c te r ia l  popu la tion  a d ju s ts  i t s e l f  to  
th e  d i e t  type in  e lk .  Tlie experim enta l anim als were g rad u a lly  s h if te d  
from tfie hay d i e t  to  th e  browse as suggested  by H q w o ,  e t  a l .  (19li7) in  
changing th e  fe e d  o f  c a t t l e .
The browse fe d  anim als fed  f o r  a  lo n g er time each day than th e  
animals on g ra s s  o r  ha;/. This a^jpeared necessary  in  o rd e r to  o b ta in  
enough bulk o f browse t i p s  and buds to  s a t i s f y  t h e i r  a p p e ti te .
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T h e  w i l d  e l k  f r o m  L o l o j  M o n t a n a ,  a c c e p t e d  t h e  b r o w s e  d i e t  r e a d i l y  
a n d  h e r  i n i t i a l  c o n s u m p t i o n  w a s  h i g h e r  t h a n  t i i e  i n i t i a l  c o n s u m p t i o n  o f  t h e  
B i s o n  R a n g e  a n i m a l s  f e d  b r o w s e *  T h e  L o l o  e l k  w a s  f e d  o n l y  f o r  tw o  w e e k s  o n  
b x ^ o w se  s a id  t h e  a b n o r m a l  l o s s  o f  b o d y  w e i g h t  m i g h t  h a v e  b e e n  p a r t l y  d u e  t o  
h e r  a d j u s t i n g  t o  c o n f i n e m e n t *  T h i s  a n i m a l  w a s  r e l a t i v e l y  c a l m ,  h o w e v e r ,  
e x c e p t  d u r i n g  t a e  w e i g n i n g  p r o c e s s  a n d  h e r  d a i l y  c o n s u m p t i o n  d i d  n o t  m a r ­
k e d l y  i n c r e a s e  t o w a r d  t h e  c o n c l u s i o n  o f  t i i e  e x p e r i m e n t *
A v a r i a t i o n  i n  n u t r i e n t  q u a l i t y  o f  t h e  b r o w s e  f e d  t h e s e  a n i a i a l s  
m i g h t  h a v e  o c c u r r e d *  A l l  o f  t h e  m a t e r i a l  w a s  c o l l e c t e d  f r o m  s i m i l a r  a p ­
p e a r i n g  s l o p e ,  e x p o s u r e  a n d  a p p a r e n t l y  s i m i l a r  s h r u b  g r o w t r i*  S l i g h t  
v a r i a t i o n s  i n  s o i l  t y p e  o r  o t h e r  f a c t o r s  m i g h t  h a v e  c a u s e d  d i f f e r e n c e s  i n  
f o o d  q u a l i t y *  H o w e v e r ,  d i s s a t i s f a c t i o n  w i t h  U i e  s h r u b s  w a s  n o t  s n o w n  b y  
t h e  a n i m a l s *  B r o w s e  s a m p l e s  w e r e  t a k e n  f r o m  v a r i e d  l o c a t i o n s  a n d  f r o m  
s h r u b s  c u r r e n t l y  b r o w s e d  b y  w i l d  d e e r  o r  e l k *  U t i l i z a t i o n  o f  t h i s  s a m p l e  
m a t e r i a l  l y  t i i e  e x p e r i m e n t a l  a n i m a l s  a p p e a r e d  s i m i l a r  t o  t h e  b r o w s i n g  o f  
m a t e r i a l  m a k i n g  u p  t n e  b u l k  o f  t h e  b r o w s e  d i e t *
E v a l u a t i o n  o f  t h e s e  p r e l i m i n a r y  r e s u l t s  o f  f e e d i n g  b r o w s e  t o  e l k  
i n d i c a t e  t h a t  b r o w s e  i s  n o t  a  p r e f e r r e d  w i n t e r  d i e t *  T h e  a p p a r e n t  n u t r i ­
e n t s  i n  b r o w s e  r e v e a l e d  b y  c h e m i c a l  a n a l y s i s  m a y  n o t  b e  o f  s u f f i c i e n t  d i ­
g e s t i b i l i t y *  T h e  r e s u l t s  o b t a i n e d  i n  t l i i s  e x p e r i m e n t  s h o u l d  b e  s u p p l e m e n t ­
e d  w i t h  a d d i t i o n a l  f e e d i n g  t r i a l s *  A d i e t  c o n t a i n i n g  m o r e  b r o w s e  s p e c i e s  
a n d  i n  g r e a t e r  q u a n t i t y  o f  e a c u  m i g h t  a l l o w  t h e  e l k  t o  c h o o s e  a  c u i a b i n a -  
t l o n  o f  f o o d  s p e c i e s  t h a t  w o u l d  m a i n t a i n  b o d y  w e i g h t *  D i g e s t i b i l i t y  
t r i a l s  w i t h  e l k  w o u l d  d e m o n s t r a t e  t n e  d e g r e e  t o  w n i c h  e l k  u t i l i z e  t l i e  
n u t r i e n t  c o n s t i t u e n t s  k n o w n  t o  b e  p r e s e n t  i n  b r o w s e  s p e c i e s *  T h e  v a r i a ­
t i o n  i n  d i g e s t i b i l i t y  b e t w e e n  i n d i v i d u a l  e l k  s h o u l d  b e  t e s t e d  a s  w e l l  a s
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th e  d i g e s t i b i l i t y  of s im ila r  browse species c o lle c te d  from d if f e r e n t  
areas* I t  i s  known th a t  browse o f te n  makes up a la rg e  percen tage o f th e  
d i e t  o f  e lk ,  p a r t i c u la r ly  a t  c e r ta in  seasons and in  l im ite d  areas (Young 
and R o b in e tte , 1939)• F u rta e r  experim en ta tion  i s  j u s t i f i e d  in  o rder to  
c o r r e c t ly  ev a lu a te  the  ex ten siv e  browse ranges used by e lk  in  Montana 
a id  o th e r  w este rn  s ta te s *
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These experim ents were designed and conducted to  f u r th e r  th e  
knowledge o f th e  q u a n t i ta t iv e  food requ irem ent fo r  Rocky fo u n ta in  e lk  
( Cervus can ad en sis  n e ls o n ! ) during  th e  w in te r  season . In  the summer 
and f a l l  o f  1951# feed ing  pens were co n s tru c ted  on tiie B lackfoot— 
C learw ater Game Range to  fe e d  e lk  in  a manner s im ila r  to  metiiods used 
w ith  deer and dom estic rum inan ts. A supply  o f meadow hay o f known com­
p o s i t io n  was c o l le c te d  in  J u ly  and a supply  o f stem cured and n a tu ra l ly  
leach ed  n a tiv e  bunch g rass  was g a thered  in  November* N ative browse 
p la n ts  were c o l le c te d  a t weekly in te r v a ls  th roughout the course o f  the  
experim ent* E ig h t a d u l t  cows and f iv e  c a lv e s  o f both sexes from the  
N a tio n a l Bison Range were fed* Two cow e lk  trapped  in  the w ild  n ea r 
L o lo , Montana, were also  used during  the l a t t e r  p a r t  o f  th e  feed in g  p er­
io d . The w eight o f a l l  experim en ta l an im als was taken  a t  two-week i n t e r ­
v a ls*  D aily  food consumption was reco rd ed . Complete w eather re co rd s  
were kep t and th e  aniirials d e s i r e  f o r  s a l t  and w ater n o ted .
Three a d u lt anim als and f iv e  ca lv es  were fed  an u n re s t r ic te d  d i e t  
o f hay f o r  68 days. The a d u l t  anim als consumed d a ily  an average o f  10*7 
pounds p er anim al o r 2 .0 6  pounds p e r  hundredw eight. The average lo s s  of 
body w eight f o r  th e  a d u l t  e lk  fed  liay was 8.3 p e r  c e n t. The ca lv es  con­
sumed 5*83 pounds per a iim a l p e r day o r  2 .3  pounds per hundredw eight.
The ca lv es  made continuous in c re a se s  in  body w eight u n t i l  th ey  were un­
f o r t u n a t e l y  d is tu rb e d  during  th e  l a t e r  p a r t  o f  th e  study when moved from 
t h e i r  pen to  provide tem porary q u a r te rs  fo r  n ine w ild  e lk  trapped  by th e  
game departm ent p e rso n n e l. F in a l average w eigh t was 0 .3  p e r ce n t l e s s
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than  th e  I n i t i a l  average weight*
Two a d u lt  cows were fe d  aa u n re s tr ic te d  d ie t  o f  cured bunch g ra ss  
f o r  a I49 day period# Average d a i ly  consumption was 1 0 .Î4 pounds o r 2.02 
pounds p e r  hundredweight# The average lo s s  of w eight f o r  th e se  anim als 
was 10#5 p e r  cen t f o r  th is  period#
Cne a d u l t  cow woe fe d  an u n r e s t r ic te d  d ie t  o f  tn ree  n a t iv e  browse 
sp e c ie s  f o r  a 2® day p e r io d . A hay supplement was added to tuo browse 
f o r  a IL day period#  browse alone was fe d  fo r  ano ther 26 day period#
The hay supplem ent was given because o f excessive w eight lo s s  during  the  
f i r s t  period# The average d a i ly  browse consumption was 8#81* pounds o f 
a i r  d ry  m a te r ia l  per day or 2.07 pounds p e r nundredweight. F in a l weight 
o f t i l l s  aniiT.ol was 18#7 p e r c e n t l e s s  than her i n i t i a l  weight# Rapid 
w eigh t lo s s  was reco rded  fo r  two o th e r cows trapped  from the  w ild  and 
fed  brcRfse f o r  lU day periods#
The w eigh t lo s s e s  fo r  th e  anim als fed  hay and g ra ss  was b e liev ed  
to  be n ea r normal f o r  the  w in te r p e r io d . Losses may iiave been in c reased  
s l ig h t ly  because o f  tn e  u n n a tu ra l co n d itio n s  induced by th e  exi^eriment# 
The r e s u l t s  o f  tlie brot^se feed ing  were in c o n c lu s iv e , fliey in d i ­
cated^ however, th a t  more browse tn a i  hay o r g rass i s  needed per hundred­
w eight o f  an im al. Browse alone may be an inadequate  w in te r  m aintenance 
feed# F u rta e r  cxperim eritatlon  w ith  a d d i t io n a l animals f ro  1 browse ranges 
should be p r o f i t a b le .  Mere sp ec ie s  o f bror^jse sriould fod  and i n  la rg e r  
q u a n t i t ie s  d a i ly .  F aired  anim als may show more c o n s is te n t  r e s u l t s .  Uni­
fo rm ity  of age and s iz e  would be d e s ira b le .
W inter we a t  nor undoubtedly in c re a se s  tne  n'ainteriance requirem ent 
o f  elk# This was n o t ,  however, c le a r ly  dem onstrated in  ti'iese experim ents,
5h
Elk were d isco v ered  to  be good e^tperim ental animals* 'Hisy a d ju s t­
ed them selves w e ll to  feed in g  and weighing processes* F u rth e r experimen­
ta t io n  i s  recoinmended using  more anim als and allow ing ample time f o r  th e  
anim als to  adap t tii an se lv e s  to  the  experiinental d ie t  and confinement*
APPENDIX
D esc rip tio n  o f Feeding; Fens and Weighlnp: F a c i l i t i e s
The fo u r  re c ta n g u la r  u n i ts  a re  16 ty  85 f e e t  v± th  wedge shaped 
passag es le a d in g  to  th e  w eighing la n e . Two la rg e r  u n ite ,  Uie sm a lle s t 
85 f e e t  square were made fvom  th e  o r ig in a l  o n e -h a lf  acre  ho ld ing  pen 
(P la te  1 ) .
Each o f  th e se  s ix  u n i t s  was equipped w itli a feed  bunk U f e e t  ty  8 
f e e t  and one f o o t  deep. These were co n s tru c ted  w ith  wooden fram es f i t t e d  
w ith  g a lv an ized  iro n  tro u g h s . A s h e l te r  ro o f over each feed  bunk pro­
te c te d  th e  anim als and k ep t snow from mixing w ith  th e  food. In  each o f  
th e  fo u r  re c ta n g u la r  la n e s ,  access to  th e  feed  bunk was p o ss ib le  through 
a  2 by 8 fo o t h inged h o r iz o n ta l  door form ing a back w a ll to each bunk. 
Access to  each bunlc was th e re fo re  p o s s ib le  w ithou t a c tu a l ly  e n te r in g  th e  
main la n e . Browse sp ec ies  were h e ld  in  the  feed  bunk ty  clamping t i l ls  
door down ac ro ss  the  base o f  tiie  b ranches. Three wooden w ater troughs 
were p rov ided  f o r  th e  s ix  u n i t s .  Water was n o t a v a ila b le  to  each of the  
an im als a t  a l l  t im e s , b u t ample f re sh  snow was p re s e n t and tiie  anim als 
used l i t t l e  w a te r . The troughs were f i l l e d  ty  a bucket and cou ld  be 
moved from pen to  pen as needed.
Fences were co n s tru c ted  o f fo u r to  s ix  inch  lodgepole p ine r a i l s  
Q)lked to  p o s ts  e ig h t  to  tw elve in ch es in  d iam ete r. The fence  was a min­
imum o f e ig h t  f e e t  h igh  throughout th e  pens. The g a te s  were made a d ju s t­
ab le  f o r  enow dep th  and could be ad ju s te d  up and down on a v e r t i c a l  one and 
o n e -h a lf  in ch  p ip e  fa s te n e d  to  the g a te  p o s t  ty  th readed  h a lf - in c h  r in g  
b o l t s .  P laned two by s ix  inch  lumber and th re e -e ig h th s  inch  b o l ts  were
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in  g a te  co n stru c tio n #  A ll g a te s  were made s ix  f e e t  w ide and seven 
f e e t  digh* G ates and fen ces  were made as s tu rd y  as p o ss ib le^  and car© 
was taken to  p rev en t p o ss ib le  in ju ry  to  anim als by p ro je c tin g  co m ers , 
p o lo  stubs and b o l t  ends#
Weighing f a c i l i t i e s  c o n s is te d  o f a  th i r ty - f o u r  by fo r ty - fo u r  in c h , 
2000 pound c a p a c i ty ,  F airbanks—îtorse p ia t fo n  < sc a le  mounted on a concre te  
s la b  w ith  an en c lo sed  weighing box two f e e t  w ide, s ix  and o n e-h a lf f e e t  
lo n g , and seven f e e t  h ig h , perm anently mounted on the sc a le  platform #
The snim als e n te re d  a s ix  fo o t  weighing la n e  co n s tru c ted  a t  r ig h t  ang les 
to  th e  wedge shaped passages le ad in g  from the  rec tan g u la r  feed ing  lanes#
As siiown in  P la te  1 th e  weighing lane  (7) was d iv ided  a t  the  sc a le s ; th e  
s c a le  p la tfo rm  and box occupied h a l f  o f  th e  lan e  (9) and the  o th e r  h a lf  
served  as a re tu rn  la n e  a l t e r  th e  anim als were weighed. The balance beam 
o f  the s c a le s  p ro je c te d  in to  th e  b u ild in g  used fo r  s to r in g  and weighing 
feed  (8)# An ex ten sio n  o f the eaves o f tixe b u ild in g  covered the  sca le  
p la tfo rm  and w eighing box#
A smaLL F airbanks-ilo rse  p la tfo rm  balance w eighing to  th e  n e a re s t 
q u a r te r  pound was mounted from th e  c e i l in g  o f th e  s to ra g e  and weighing 
b u ild ing#  A c ro ssb a r o f  th e  balance p la tfo rm  was connected a t  each end 
to  the bundles o f feed  as th e y  were weighed. Large bulky bundles o f  
l i g h t  fe ed  could  be weighed in  th is  manner#
The w eigh t o f hay o r g rass  l e f t  in  the  feed in g  bunks was measured 
to  th e  q u a r te r  pound by a Hanson d a iry  sc a le  w ith  a s ix ty  pound capacity#  
Time was saved  by read in g  the  w eights a t  th e  feed  bunk w ith  tho d a iry  
scale r a th e r  than  c a rry in g  th e  food from each feed  bunk to  the  sca le  
house# The d a iry  sc a le  was checked a g a in s t th e  sm all p la tfo rm  sc a le  
d a i ly  to  a s su re  a c cu ra te  w eights o f  food unconsumed#
Table V
Chemical Composition of Forage Coi.iparable to the Forages Fed the Experimental Elk



















Acer glabrum Nov*-Mar* Taiga, B*C* U5.31 5.91 2.1*2 51*.15 h.20 33.32 Cowan (1950)
Salix scoulariana Nov*-Mar. Taiga, B,C* 1*6.73 5.91 1».12 55.18 1*.35 31.86 Cowan (1950)
Saiix humilis Winter Pennsylvania 1*8.10 3.67 2.25 21.71 18.99 Forbes (191*1)
îmelanchier florida Nov*-P.ar. Taiga, B.C. 1*2.31* 5.1*5 3.17 58.52 1*.39 2 8 .^ Cowan (1950)
Amelancliier alni^oiia Apr* 27 Jackson Hole or
Yellowstone 5.99 5.16 3.19 50.33 2.61 32.72 HcCreary (1931)
Wild hay Central Montana ». 7.1*7 2.78 1*8.38 8.21* 33.12 Green (1931*)
Timothy hay - Central Montana 6.73 2.33 50.77 6.90 33.27 Green (1931*)
Timothy hay m - 6.2 2.6 1*1*.8 1*.8 30.3 Morrison (191*6)
Clover-timotiiy hay - 8.6 2.3 1*1.0 6.0 30.1 Morrison (191*6)
Red-top hay - 7.3 2.2 1*1*. 0 8.0 29.6 Morrison (l9l*6)
Bunchgrass hay - 5.8 2.0 l*l*.l 9.1* 30.1* I'Sorrison (l9l*6)
Bunchgrass, misc. - «M 1*.3 1.2 23.9 1*.2 15.8 Morrison (191*6)
Phleum pratensQ July 27 Wyoming 5.96 6.75 1.82 1*3.16 6 .1*6 35.85 Knignt (1906) from
HcCreary (1931)
Agropyron splcatim Winter Utah 2.92 2.32 1*1*. 58 9.62 1*0.57 Cook w d  Harris
Carex fe s t iv e lla Aug* 2 Yellowstone or
Jackson Hole 5.39 12.21* 2.1*2 1*7.37 1*.58 28.0 McCreary (1931)
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